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/ Biological Notes on Indian Bamboos, 
By Sm Drarrion Baanpis, F. R. S. 


‘Indian Foresters, who have had the good fortune of wit- 
nessing the flowering and seeding of some of the gregarious! 
and periodically-fowering Bamboos, will probably agree with 
mein thinking, that a series of remarkable phenomena on s 
grand scale iakes place before our eyes, opening up a mulii- 
inde of interesting questions, many of which stil! await solution. 


BIOLOGICAL ULASSIFICATION OF BAMBOOS, 


Before, however, proceeding further, it will be well to come 
to an understanding regarding the classification of Bamboos 
from a biological point of view. The classification, which I have 
in-my mind at present, is two-fold, in regard to the growth 
of tho rhizome, and in regard to the mode of flowering. 

In regard to the rhizome we have two classes: those which 
form large, more or less dense, tufts or clumps, such as Bambuea 
arundinacea and Dendrocalamus. strictus ; and those, the rhizome 
of which sends ont long underground branches, which bear iso- 
lated stems or small tufts of stems, The Bamboos of the latter 
class exbibit great variety in their manner of growth. That 
remarkable species, which covers large areas in the Maytbaronk 
forests of the Upper Salween district, and which is described in 
para, 868 of my Burma Inspection Report of 2882, only bas 
separate stems, which are evenly distributed over the forest. 
Several species of Phyllostachys, on the other hand, form 
clamps or clusters, but the rhizome sends ont long branches 
running underground, which, at some distance from the mother 
clump, bring forth single stems or tnfts of a few stems each. 
oer these two extremes there are numerous intermedjate 
forms. 
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Matters are analogous, when we attempt to classify Bambooa 
according to their habit of flowering. A number of species 
flower annually, the sama clump has Jeaf-bearing and flower- 
ing stems, the latter ‘terminate in a flowor panicle and bear 
Jeaves in the lower portion, In South America these annnally- 
flowering species aro common, and they belong to Arundinaria, 
Bambusa, Guadua, and other American genera. In India the 
number of species known to flower sannally is limited, The 
one best known is Arundinaria Wightiana, Nees, on the Nilgiris 
and on other hills near the Western Ghits. There may be 
others besides, for a number of species have leaves on and below 
the flower panicle, which however does not necessarily prove 
that the species flowers every your, Other avnually-flowering 
apecies ara Ochlandra stridula, Thwaites, of Ceylon, and Bam- 
busa lineata, Munro, a shrubby species of the Andamans and 
the islands of the Indian Archipelago. At the other end of 
the series stand those Bamboos which we generally designate 
as flowering periodically and gregariously, and of these Bam- 
busa arundinacea and ‘polymorpha may he mentioned as types. 
Between thece two extremes there are numerous species which 
cocupy an intermediate position in regard to their habit of 
flowering. Of these, some at times are found in flower over 
large arens, and after a series of years they are found to flower 
again in the eame locality, he same species, however, is 
ako found to flower sporadically, and in such cases leaf-bear- 
ing stems are not rarely found in a flowering clump, and at 
times some of the flowering stems bear leaves. Of these inter- 
mediate species, which we may term irregalarly-flowering, the 
one best known is Dendrocalamus strictus. 

Thoso who havo witnessed the periodical flowering of species 
of Strolilanthes on the Nilgiris, and the gregarious flowering 
of Bamboos, doubtless bave been struck by the coincidence of 
gregarious habit and periodical flowering. ‘Strolilanthes Kunthi« 
anus flowers in periods of 5 to 6 years, 8, sessilis flowers every 
fourth or fifth year, S. gossypinus every tenth yoar. All these 
three species ste eminently gregarious, covering almost exclu- 
sively large areas on the slopes. Bambusa arundinacea, polymor- . 
pha, and Dendrocalamus strietus, are all eminently gregarious, It 
doos not however follow, that all gregarious Bamboos or Stro- 
lilanthes flower periodically, or that the annually-fowering 
species should oceur only sporadically, Two anuually.lowering 

trobianthet, asper and Turidus, form tho underwood. In sholed 
over large areas or at least did so formerly. Arundinaria Wighti- 
ana is gregarious, and of Ochlandra siridula, Trimen reports 
that it covers hundreds of square miles of country in the South 
and West of Ceylon, 

So far regarding the classification of Bamboos with refer- 
ence to their mode of growth and their manner of flowering. The 


BIOLOGIOAL NOTES ON INDIAN BAMBOOS. 8 


systematic classification has been: placed upon a solid footing 
by the description and figures in Mr. Gamble’s admirable Mono- 
graph.* To talk of the Gnbite of Bnaboos and of the manage- 
ment of Bamboo plants, has little meaning and is of no practical 
use. ach species has its own peculiarities and its own require- 
ments, and as the number of known Indian species is about 
120, it follows, as a matter of course, that without a reliable 
ide, the study of Bamboos in India would be hopeless. 
ir, Gamble’s work will enable Indian Foresters to determine 
tore fully the peculiarities and requirements of all important 
nda. 


C BAMBUSA POLYMORPHA. 


On my first journey across the Pega-Yoma range, from 
Toungoo to Prome, in April 1856, in the Khaboung and Naw- 
ing Forests, 1 greatly enjoyed the shade of Kyathaunwa, Bam- 
busa polymorpha, which wos in full leaf, forming a high dense 
underwood under the tall trees of Xylia dolabriformis, Termi- 
nalia tomentosa, Tonk and other kinds. Again, in 1857 and 
1858, I spent the greater part of the dry souson in tho Kya- 
thaunwa foresta on the Pegu-Yoma of the Tharawaddi and 
Prome districts. 

In the hot season of 1859, the same species came into 
flower in this part of the country; and in March 1861, the hills 
a litdle further North, at the headwatera of the Choungoungyee 
and Swab rivers, were quite impassable, because the dry stems 
of Kyathauowa had fallen, forming a tangled mass, which had 
blocked up every pathway. ‘The same thing had happened in 
the southernmost portion of the Pegu-Yoma, for I find in my 
diary of 20th December 1860 the following entry regarding 
the Magayee forests on the hills near the Upper Kayoo Choung 
“Kyathaunwa has flowered in 1859, its dry stems make the for- 
‘est almost impassable.” and it is well known that Kyathaunwa 
in 1859 flowered all along the west side of the Pegu-Yoma 
in the Tharawaddi and Prome districts. In that year I was 
not in the Pegu Forests, but (December 1858 to June 1859) 
was ab work in the forests of Martuban and Tonasserim. I 
have, however, in my herbarium, flowering specimens collected 
in 1859. 

“In 1861, I crossed the Yoma range on my march from 
the Irawaddi to the Sitang river. 1 had heard that Major 
Phayre, the Commissioner of Pegu, was coming on the same 
line in’ an opposite direction. As I wished to meet him at a 
particular spot on the Yoma range, I left servants, baggage 
and horses behind, and for many hours scrambled in the 
burning sun over the masses of fallon Bamboos, until | met a 


“The Bambuseae of British India, Vol. VIX of Annals of the Royal 
Botanio Gurdep, Culcutts, 1898. 
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pec, of Karens, who were clearing the way over the 
ills for the Commissioner’s camp, when progress became easy and 
rapid. This was on the 2ad March 1861. Woe spent a delight- 
fal evening together, settling may things relating to the man- 
agement of these Teak forests. We hat no ide then, that 
a despatch from the Government of India was on its way 
from Caleutta io Rangoon, ordering the Teak Forests of Pegu 
to be thrown open to private enterprize. This, however, as 
well as the measures which the Commissioner and myself took, 
when we had received and had discussed that despatek,, ia 
order to carry out the instructions contained therein, does not 
affect the growth of Bamboos, and need not, therefore, be related 
on the present occasion. 


DEVELOPMENT OF BAMBOO CLUMPS, 


Tho jangle fires of March, April and May subsequently 
swept away the tangled masses of dry stems, and after the 
rains of 1861, the ground everywhere was covered by mil- 
lions of seedling Bamboos, which soon grew up into slender 
plants, 2 to 3 feet high, forming dense waving green masses on 
the ground under the trees, 

Hho first. procoss which takes place is, that among thoss 
millions of plants the strongest get the upper band, and that 
the gradually grow into those remarkable clumps or bushes 
which consist of a hage underground rhizome composed of 
jpnumerable stout twisting branches, which rhizome carries 
a large number of leaf-bearing culms or stems. The develop. 
ment of a Bamboo clump from a slender seedling is s most 
remarkable process, which has not yet been studied suffici- 
ently, It may interest Indian Foresters to read whatI have 
been able to ascertain on this subject, and my hope is that 
the imperfect data, which 1 now place before them, may induce 
my younger friends to follow up this subject, and some day 
2 publish a complete account of it in the pages of the Indian 

‘orester. 


BAMBUSA ARUNDINACHA, 


On the Poratty saddle at the headwaters of the Noyil 
river in the Coimbatore district of the Madras Presidency, in 
Maroh 1882, I came across large patches of young seed lioge 
of Bambusa arundinacea. The species had evidently flowered 
in 188], and the seed bad germinated during the rains of 
that year but exbibited different stages of growth. The 
qomecst_ of these planis consists of one shoot, about 6 inches 
long, bearing 2 or 3 leavea at the top, and below these « 
sheath of the usual length, furnished, not with a complete 
leaf, but with a small imperfect blade. Near the ground. the 
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shoot bears a short mombranous-pointed sheath, at the base of 
which there are two rootlets, about 3 inches long. At a.later 
stage, jast below the surface of the ground, several conical 
side shoots make their appearance, which are bont, first down- 
wards, thea upwards, and which are coverd with numerous 
white membranous sheaths, These side shoots afterwards 
ramify, and they are the beginning of the rhizome.  A¢ the 
bend they send rootlets down into the ground, while at. the 
top they produce # leaf-bearing stem. Besides these side 
shoots with short internodes, which are therefore completely: 
covered by tho overlapping’ membranous sheaths, there are 
underground shoots with moderately long internodes, which 
root at the nodes and which, from these points, also send. up 
leaf-bearing stems. 

In this manner it happens that seedlings, not quite 
year old, have an underground rhizome of complicated build, 
sending numerous rootlets into the ground, and bearing 4 
number of stoma. I have such specimens before me, with six 
stems, some of which are 12 inches long and are furnished. with 
6 to 8 leaves, The stems first formed .are shortelived, und. in 
some of the more advanced seedlings, they are dead and dry. 


OTHER SPECIES, 


Tn all essential points the mode of development is the 
same in those species which I have been able to examine, To 
the kind attention of Mr. Oliver and Mr. Gamble, I owe a 
valuable collection of seedlings of differont species in two stages 
12 and 24 months’ old. 

Bambusa Tulda, Roxb. 12 months old: First shoot dead, 
the second branched, two lateral shoots at the ends of short 
rhizome branches, which are covered with membranous sheaths. 
Shaots 8 inches long, with 5 to 7 leaves. Rootlets numerous, 
6 inches long. 

The same, 24 months old: Rhizome 2 inches in diame+ 
ter, consisting of 6 stout short branches, which are bent in. the 
middle and are entirely covered with broad, short,. pointed; 

labrous, shining ‘and ribbed membranous sheaths, ‘our of. 
ese rhizome branches bear at their ends leaf-bearing shootay 

which are all branched, the longest being 18 ia longs. 

Primary shoots in the centre, all dead, Rootlets numerous, 

Bambusa Oliveriana, Gamble. 12 months olds. A wellé 
formed rhizome, the branches bent in the usual way; 2 or 3 
primary shoots dead, 3 or 4 lateral shoots, all branching from 
the base, the branches not easily distinguished from the mala 
shoots, thin, 12 inches long. 

The same, 24 months old. The portens of a rhizome: 
separate rondily from each other} branches long, hooked, env 
tirely covered. with short, broad, membranous sheaths, Shostp 
much branched, 16 inches long. 
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Bambusa longispiculata, Gamble, nova species. 12 and 24 
months old. Development of rhizome and of shoots similar to 
B, Tulda, 

Dendrocalamus strictus, Nees. Branches of rhizome very 
long (2 inches) creeping horizontally, at the ends bent upwards, 
sending up shoots, some of which are undeveloped. Rhizome 
sheaths broad, ribbed, hairy and ciliate at the edges First 
primary shoot dead, second branched ; one side shoot only at the 
end of a rhizome-branch developed. Longest shoot, 15 inches 
long with 7 leaves. 

The same, 24 months old. Rhizome branches very stout at 
the bend, # inch diameter. All shoots branched, youngest + inch 
diameter at base. Shoots 30 inches long. 

Dendrocalamus membranaceus, Munro. Development of seed- 
Vings similiar to that of D. strictus, but rhizome branches not 
so long. Rhizome sheaths bairy and ciliate at the edges 

‘Desdesoatamas Brandisii, Kurz, 12 months old. Rhizome 
branches. short, bent at their ends. Unbranched shoots, the 
longest 18 inches long, bearing eight leaves. Rootlets very nu- 
merous, 9 inchws long, much branched. 

Cephalostachyum — pergracile, Munro, 12 month. old: 
Branches of rhizome much bent, each bearing a shoot, the 
largest of which is 12 inches long with five to six leaves, 
Primary shoots dead. 

‘The same, 24 months old. Rhizome much developed, 
branches long, growing more downwards than sidewards, 
Bhoota much branched, the largest } inch diameter, 25 inches 

ng. 


THE RHIZOME OF SINGLE-STEMMED SPECIES, 


The species just described are all tufted or cxspitose. 

rocalamus riembranaceus, according to Gamble, forms 
loose clumps, in the others the clumps are denee, bearing 
numerous stems closely packed. Of single-stemmed species 
I have no early siages, but I owe to Mr, Gamble a specimen 
of Arundinaria jaunsarensis, apparently just full grown, 9s 
some of the stems have their full size, 4 inch in diameter. 
Tt consists of a rhizome bearing six stems, two of which 
have the full thickness of } inch, while the others are smaller. 
This’ rhizome sends “out in different directions, three long, 
more or less, horizontal branches, with internodes about 
half an inch long. Two of these are broken off, the third is 
80 inches long, straw-coloured, shining, slightly ‘ribbed und 
marked by the obiique raised lines, where the sheaths were 
attached. “The sheaths are mostly fallen, they are glabrous, 
shining, triangular and acnminate, about 14 inches Jong. The 
diameter of this underground branch is uniformly } inch. 
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At the end it bears a second rhizome, with two culms of 
nearly the full thickness; and from this second smaller rhizome, 
roceed in different directions, two other underground rhizome 
Pranebes, similar to the’one just described. These two rhizome 
branches are broken off. 

It may perhaps for the present be ussumed, that those 
Bamboos, which have both culms in tufts and single stems, 
grow in the manner here described for Arundinaria jaunsarensis. 
To these belong several species of Phyllostachys from China 
and Japan, particularly Phyllostachys Bambusoides, Sieh. et Zuce, 
the tufly of which send out numerous creeping underground 
branches. These bear single culms, or small tufts of a few 
culms each, which come up in paths or in the midst of a 
flower bed. This habit of Phyllostachys gives gardeners in 
Europe much trouble, where they are cultivated. 

hether the other single-stemmed Bamboos grow in the 
seme manner, I am unable to say, I would specially ree 
commend to the attention of Forest officers, who may be 
disposed to enquire into thie matter, the | singlo-stemmed 
Bamboo previously noticed, which is called Tabendein Wa by 
Burmans, and Wabgai by  Karens. It was found by me in 
the Upper Salween and the Yoonzaleon forests and is mentioned 
in paras, 868 and 872 of my Suggestions regarding Forest 
Administration in Burma of (881. This species never forms 
tufts, but ail stems come singly out of the ground at even 
distances from each other. An accurate description of the 
development of the creeping rhizome of this species from the 
seedling would be most interesting. Formerly, I regarded this 
Bamboo as Bambusa villosula, Kurz, but Mr. Gamble, who 
has kindly examined my specimens, refers them to Gigan- 
tochloa macrostachya, Kurz, which however is: described as 
ceespitose. 


SINGLE-STEMMED BAMBOO OF THE WESTERN 
GHATS, 


Other single-stemmed species are Arundinaria racemosa, 
Munro; A. Roiloana, Gamble; Bamiusa nutans, Wall; Melocanna 
Bambusoides, Trinius ; Pseudostachyum polymorphum, Munro, 

A singlo-stemmed Gzytenanthera I would specially recom- 
mend to the attention of Forest Officers in Coorg, Mysore and 
the Southera portion of the Bombay Presidency. Regarding this 
species, which probably is Ozyienanthra monostigma, Beda, 
my diaries and rough notes have the following entries. 

23rd April 1868, sonth of Anantapur (Shimoga district of 
Mysore): “ Hills covered with dry forest, with the smal] bamboo 
‘found first in south Coorg and afterwards in the Luckovalli 
‘forest in Mysore. It is called Seeb hen, Galti, in Luckoyalli, Its 
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tohavacters are the isolated stems, almost solid when mature, lon; 
‘sheaths ‘with long narrow blader, small leaves and long-pointed, 
‘almost. spinescent spicules.” 

2nd April 1870, in the North Kanara Teak Forests : “Four 
‘apaien of Bamboo, (1) Bambaasanundinine (8) A climbing 
"Bamboo (3) Dendrocalanwus atriotus, (4) Chiwa, Mar.; Chie, 
‘ Chows, Kan. Stoms isolated, when young clothed with whitish 
‘gelvet, grey when old. Intarnodes 16 to 18 inches long. 
-+.Gulm ‘sheaths aa long. a6 tnternodes.” 

Sth May 1870, Betweon Mulla nnd Helwack on the Sattarah 

his. “Bamboo ia found all over the jungle of theso villages, 

“but so-stunted and hacked, that I did not see one well+ 
‘grown clamp, ‘The people all it Chiwa, the stems are goner- 
‘ally solid and when young covered with whitish down, just 
‘Hk® the Chiwa of Kanara. They say that the culms grow 
‘aboat 9 feet bigh.” 

‘Of this specter I have specimens in flower collected in 
April 1870 in the North Kanara Teak Forests, and Gamble 
(pegs: 74) wientlons epestirens. callanted by me in. Coorg and 
{fot Kanara, ‘These specimens probably aro at the Calontts 
herbarium. ‘The chief reason why I am not quite certain 
about the apecies is tbat Mr. ‘Talbot in hig most usefal systor 
matic list of trees and shrubs of the Bombay Presidency does not 
tneution that Ozytenanthera monostigma lias tho steroa isolated 
and. not in tufts or clumps as most other Bamboos. ‘The 
Climbing (rather semi-scandent) Bemboo mentioned above i8 
doubtless Teinostaohyum Wightti Bedd. 


DEVELOPMENT OF LEAR-BEARING STEMS, 


We now return to the development of tho cmspitose 
species. Every year the rhizome sends up a number of fresh 
shoots; and, as the rhizome increases in size, the shoots 
are stouter and larger every year, until they have attained 
their full size, At that time. we may say, the clump has 
attained maturity. The number of years required, until this 
int is reached, doubtless is different for the, difforent species, 
at it probably also varies with soil and climate, 

Very little certain information is available regarding the 
time required for the seedling Bamboo to attain maturity. Of 
Bambusa aryndinacea at Dehra Din, A. F. Broan reporis that 
clamps five years old had produced shoots 6 to 10 ft, long. In 
the Bendratela reserve on the South face of the Saipura range 4a 
the Central Provinces, the same species had flowered in 1869, 
‘When I visited this forest in February 1876, tbe thickets of 
young plants which bad come up in place of the old clumps 
‘were 15 ft. high As a rule, thie species is 70 to 90 ft, 
“high when the rhizome has attsined maturity. “From Travancore 
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Mr. Bourdillon reports that Bambusa arundinacea was fall- 
gor. 12 years after seeding (I. F. XIII, p. 579). In a 
later communication (J. F, Ze P 469) he states that 8 or 10 
years must elapse beforo full-sized culms of this species can be 
obtained. Mr. Jasper Nicholls says his experience is, that 
no clumps can be said to come faitly into bearing full-sized 
stems in less than 15 years, (I. F, XXI, p. 95). Bambusa 
‘polymorpha, which bad flowered in the Pegu-Yomab hills in 
1859, had, when I visited those hills in 1868, grown up into 
a forest similar to that which I had known before flower- 
ing; the tufts, however, were smal}, that is, they had not 
ct as many stoms as formerly. I bave said the rhizome 
as attained maturity when it produces culms of the usual 
fall size. By the formation of new underground branches, 
however, the rhizome continues to expand up fo a cortain size, 
and consequently beart a Targer number of stems when older. 

It is not, however, the age of the rhizome lone which 
influences the size of tho stems produced by it: the vigour of 
the rhizome is influenced by other conditions also. Before fire 
protection was commenced in the Bori Forest of the Central 
Provinces, the stems of Dendrocalamus strictus produced under 
the régime of the annual fires, wore short and small. After 
fires had beon excluded during a number of years, and the 
soil had become soft and: enriched by the decay of the leaves, 
the stems produced by the same elumps increased in Yength 
and thickness. The same species in Pegu, on dry hills, on): 
has culms 80 feet long, while clamps on the rich, deep soil 
of a dell produce stems 40 to 50 feet long, Mr. Jasper 
Nicholls, speaking (I. F. XXI, p. 91) of the extraordinary 
length ‘of Katang Bamboo. poles sent from the Balaghat 
district to the Nagpur Exhibition, Christmas 1865, accounts for 
their unusual length in this way: “These bamboo clumps grew 
‘on deep soil, in a moist valley, very clote to one another.” 

On the other hand it is well known, that clumps which 
are weakened by overoutting, gradually produce shorter and 
thinner stems. 

‘And when all stems aro out, the rhizome only produces 
thin, whip-like branches. This fant may be said to constitute 
one of the great points of difference between a Bamboo Forest 
and a coppice wood, In an Oak coppice, all shoots are cut 
when they have aitained the requisite age, and the rootstock, 
if strong. onongh and healthy, noxt year will produce a 
ofp of shoots of the seme size. ‘The coppice shoots of 
Dicotyledonous trees, however, have this point: in common 
with Bamboos that the rootstock, say of a Teak secdling, 
which bas been cnt down by the junele fires, in the first 
year produces sinall and weak shoots, but through the action of 
the leaves, gradually gets strength enough to send forth stout 
tall shoots, which resist the action of the fires, : 
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We now approach the important question, whether the gre~ 
ariously-flowering Bamboos always and necessarily come into 
lower, when the rhizome bas attained a certain age. Before, 

however, attacking the general question, it will be well to men- 
tion, that there is no absolute regularity in this matter. A 
speciee may come into flower simultaneously in a certain tract 
of country, while in an adjoining traci the flowering takes place 
w fow yeare Inter. And there is no doubt, that frequently 
individual olumupe come into flower, either after a general 
flowering has taken place, or in advance of it. Thus I see it 
noticed in Mr. Gamble’s qfbellent work on the Bamboos of 
British {ndia, page 87, that Bambusa polymorpha was collected 
in flower by me in 1862 in the Zamayi forests, and afterwards 
by Sulpiz Kurz in the Thaukyeghat district in 1871. The 
specimens of these two gatherings are, I presume, at the Oalentta 
Herharinm. In the Zamayi (Upper Pegn) forests, I was at 
work from 18th January io 7th February 1862, but the For- 
est diary which I have now bafora me, does not mention the 
flowering of Kyathounwa, nor does it mention that tho groand 
was covered with seedlings of that species. My opinion is, that 
in the Zamayi forests, which occupy the high hills at the 
head-waters of the Pegu river, Kyathaunwa did not flower in 
1859, though the same species in that year came into flower 
all over the west side of the Yoma range at the head-waters 
‘of the streams which run into the Irrawaddi and Hlaing rivers. 
Iam disposed to think, that the specimens gathered in 1862 
snd 1871, must have come from clamps which had flowered 
ont of their time. 

It may not, I fear, be possible to put together at the present: 
time, a complete history of the flowering of Bambusa polymorpha 
in Pegn in 1859 and subsequent years. This shows how neces- 
sary it is, that the flowering and seeding of all periodically- 
flowering Bamboos should be fully recorded at the time this 
event takes place. An excellent plan would he, if some Forest 
Officer in Burma would take the trouble once a yoar to send to 
the “Indian Forester” a statement of the species which hava 
flowered during the year in that province as well as of the area 
over which the flowering of each species had extended. 


BAMBUSA ARUNDINACEA, 


That species, regarding the periodical flowering of which 
the most complete dats have been collected, is the spinescont 
thick-walled Bamboo, which is common in both the Western 
and Eastern Peninsnla, and which is cultivated largely in 
Northern India, Bambusa arundinacea, In his Forester’s Marnal 
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for Southern India, page 229, Colonel Beddome records that 
on the West side of the Peninsula, viz. in Malabar, South Kanara, 
tho Wynnad and Coorg, this species had flowered three or four 
years before 1869, say in 1866, that a similar event took place 
about 30 years previously, say in 1836, and that from records he 
saw, it bad occurred also in 1804. The conclusion seemed natural, 
that this species comes into flower when it has attained the 
age of about 30 yours. Two successive flowerings are also re 
corded for this species (planted) at Debra Din, 1886 and 1881, 
* with an interval of 45 years. 

General flowerings of this species are on record for many 
districts from 1804 to 1896, In the following list I have 
entered those which appeared to mie to be authentic, and wher- 
ever it seemed necessary, I have indicated where such flowering 
is recorded. 

1804 Western Coast districts, Beddome. 

1812 Orissa, 8. Kurz, I. F. 1, 259. 

1817 South Travancore, Bourdillon, 1. F. XX, 469. 

1836 Dehra Dun, (planted) and Westorn Coast districts. 

1839 On the Nerbudda river, between Jnbbnlpore and 

Mandla, Munro Trans, Linn. Soc. XXVI, 8. 

1864 North Kanara, 8, Kurz, I. F. 1, 259. 

1865 Balaghat district, Central Provinces. 

1868 Western Coast districts, Beddome. 

1869 Pandratola Reserve, South face of the Satpura range. 
Central Provinces, D, Brandis. 

1870 Jubbulpore (planted) “ four-fifths of the Bamboos in 
Sleeman’s park and throughout the station burst 
into flower, seeded and died.” Jasper Nicholls in 
LF. XXI, 91. 

1870 Portion of South Travancore, Bourdillon, 1.F, XX 469. 

1879-80 North Travancore, Bourdillon. 1. F. XX, 469. 

1880 Oudh, Capt. Wood. L F, VII, 59. 

1881 Dehra Dio (planted) 1. F. VI, 386. 

» _ Basudeo, Kumaon I. F. XIL, 413, 
”  Poratty ‘suddle, bead-waters of Noyil, Coimbatore 
district, D. Brandis. 

4882 Travancore, Bourdillon, 1. F. XLII, 409. 
Narsingbpur, two clumps in the Deputy Commis- 

sioner’s compound, Jasper Nicholls I. F. XXI, 91. 
1885 Rajim on the Mahanadi river, Central Provinces, 
Jasper Nicholls, 1. F, XX1, 92. 

1889 Wallaroalai Hills, Kurnool, Gamble, Bamboos, p. 54. 

1894 Cuddapah, Gamble, Bamboos, p. 54. 

1896 Rajpipla State, I. F. XXII, 222. 

Tho question evidently demands more study in detail, Each 
“district must be taken up separately, and the successive flower- 
ings in that district must be determined, We ought to bear in 
mind what Mr. Bourdillon states regarding the seeding of this 
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species in Travancore in 1882 (Indian Forester KILI, 519.), 
‘The seeding was not general all over the country. South of 
“aoertain line the seeding took place about a dozen years ago, 
‘and the bamboos thus are now full grown, Isolated clumps 
‘in the cultivated parts also failed to seed.” 

The simultaneous flowering and seeding of this species, as 
woll as of Bambusa polymorpha, may at times extend over ® con 
siderable area, yet it always is local. Occasionally the flower- 
ing in remote districts may coincide, as was the casein 1836 
at Dehra Dun and on the Western Coast, in 1870 at Jubbul- 
pore and South Travancore, hnt this is accidental. Nor has a 
regularly periodical flowering yet been proved for any particular 

istrict, 


OTHER PERIODICALLY-FLOWBRING SPEOIES. 


Regarding Bambusa Tulda, the species most commonly cul- 
tivated around the villages of Lower Bengal, which is indigenous 
in Assam and is well known in Burma as Thaikwa, Gamble saya 
that it undoubtedly has the habit of flowering gregariously over 
considerable areas, The flowering of this species has been 
reported for the following years. 

1866 Malda district, Lower Bengal.® 

1867 and 1868 Lower Bengal, Karz. 

1872 sa » ©. B, Clarke. 

1884 


oi Se 2 
1876 Oblitagong, Lister. 

1886 ‘ Ellis, 

1863 to 1868 soveral times, Burma, D, Brandis, 
1880 : ; 
1889 Asm ” Gustav ‘Mana, 


Isolated clumps of this species, however, not rately come into 
flower, and it may be doubled whether Bambusa Tulda sould 
be classed among the strictly periodically and gregariously- 
flowering species. 

1 will here mention the Bamboo described by Nathaniel 
Wallich, the Superintendent of the Calontis Gardens, in a Report 
to Government of 1825, extracts from which are given on page 
376 of the “Indian Forester,” Vol. VII. This.colebrated Bamboo 
grove surrounded the city’ of Rampore in Rohilkhand to a 
breadth of 30 to 40 ft, The whole flowered in 1824, not a single 
stem being seen which was not dead, they were all leaning on 
each other or bad fallen to the ground thickly covered by myriads 
of seedling Bamboos growing under the protection of the dead 


* *Munro Trace, Lina. Soc. XXVI, p. 4, says that the seeds were eaten 
during that yoar of scarcity, It most probably was B. Tulda, See also Kurs 
{Indian Foreator I, p. 259). 
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stems. Dr, Wallich was told that 40 years ago the grove had 
been reproduced in the same mannor, and that similar renewals 
had succeded each other for ages past. Wallich found this 
Bamboo to be of the common unarmed kind, There is no indi- 
cation of the species in the oxtract, it may have been Bambusa 
Tulda, Balcooa or nutans. 

A large Bamboo, which is believed to flower at long intervals, 
is Bambusa nutans, Wall., indigenous in Hastern Bengal and 
Assam, and cultivated near villages in Dehra Dan, This is 
one of those species, the stems of which do not grow in dense 
clumps, but arise singly from u creeping rhizome. In the Din 
ib flowered in 1840, aud bas for some years past been expected 
to flower again. 

Another single-stemmed Bamboo is Melocanna bambusoides, 
Trinius, of Eastern Bengal and Burma. Munro reports that 
it flowered and seeded in 1863 to 1866 all over the Chittagong 
hills, so mach so, that it caused a great scarcity of building 
materials, In Assam it came into flower in 1892. “Kurz (Indian 
Forester 1, 257) and Gamble (Bamboos, 120), are of opinion that 
its period is about 80 years. 

Regarding some of the large Bamboos of the Indian Archi- 

ola, oy sore (indian Forester J, 257) thinks that the clump, that 
is the rhizome, attains the age of 100 years, 

A number of the smaller Bamboos (drundinaria, Phyllos 
tachys) ppear also to flower periodically and gregariously. 

‘Arundinaria spathifora, Trinius, the Bingal of tbe North- 
west Himalaya, which grows as a thick underwood at eleva- 
tions fiom 7,000 to 10,000 feet, in Forests of Quercus seme~ 
carpifolia, Pinus and Abies, was found in flower by Wallicb, in 
1821, in Nepal ; has flowered in Jaunsar in 1881 (D, Brandis), 
and 1882 (W. R. Fisher); and was again found in flower by 
Gamble in 1892 at Deoban and in 1893 on Kedarkanta. 

Arundinaria intermedia, Munro, in the Eastern Himalaya, 
growing grogariously between 4,000 and 7,000 ft. was first found 
in flower by Hooker in 1848, by T. Anderson in 1868, and by 
Gamble in 3879. The two species would seem to have a period 
of 9 to 10 years, but Gamble justly draws attention to the fact 
that isolated Howering clumps aro oceasionally met. with, 

Regarding the gregarious flowering of some Japanese and 
Chinese species of Arundinaria and Phyllostachys, interesting 
data have been published in a work by A. and C. Riviére* Arun. 
dinaria japonica, which had been introduced from Japan about 
20 years previously, flowered in 1867 and 1868, nearly simulta- 
neously in the Bois de Boulogne, at Sceaux, at Marseilles and 
in the largo experimental Garaen of Hamma in Algiers. 


+ Las Bamboas, par Auguste Rividre et Charles Riviére, Paris 1887, 
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Arundinaria faleata flowered about 85 years after having 
been introduced in 1875, at Angers, Nantes, Hamma, and a little 
later (in March and April 1876) at Paris. 

Phyllostachys fleursa bai been brought from China in 1864 
and flowered at Hamma in Rebrnary 1876, at Toulon in May, 
and at Paris in July of the same year. It will be noticed that 
the two last species came into flower at a later dato in a colder 


climate. 


THE PERIODICALLY-FLOWERING STROBILANTHES 
COMPARED WITH BAMBOOS., 


There is some analogy between the gregarious and periodi- 
sally-flowering Bamboos and those species of Strobilanthes, which 
are gregarious and flower at certain intervals, after periods of 
from 5 to 12 yours, In both instances thore is’ an underground 
rootstock or rhizome, which annually sends up leaf-bearing stems, 
When the rootstock has attaived a certain stage, and when suffici- 
ent stores of starch and other substances have been accumulated 
in it to furnish the needful materials for the development of 
flowers and seeds, then flower-buds instead of leaf-buds are 
formed on the branches, the stems are covered with flowers and 
seeds snd after the seeds have ripened, the whole plant dies. 

‘As far ag our present knowledge goes, the petiod of lower: 
ing in the case of species of Strobianthes are fixed for each 
species, while in the case of the gregarious and periodically- 

lowering Bamboos, there appears to be a considerable latitude. 
With regard to Bamboos, the great irregularity in the periods 
of flowering makes it impossible to entertain the assumption 
that, when the rhizome of a Bamboo clump has attained a 
certain age, it must necessarily produce Powers and seed in the 
place of leaves. A more likely assumption seems to be that 
the condition of the rhizome, that is, the accumulation in it of a 
sufficiont quantity of starch and other substances, is one of the 
conditions that must be fulfilled before flower-buds can be 
formed in the place of leaf-buds. Other conditions, however, 
must co-operate before the formation of flower-buds can actually 
take place. ‘These conditions may depend upon soil, apon 
climate, or upon other matters, 


THE FLOWERING GOVERNED BY OTHER 
CIRCUMSTANCES BASIDES AGE, 


In this respect somo remarks made by the Jate Sulpiz 
Kurz in an excellent paper on Bamboos (Indian Forester i” 
259) morit special attention. Daring the two dry seasons of 
1868 and 1869, which he spent in Burma in order to collect 
data for his Forest Flora, he was so fortanate as to collect an 
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unexpectedly large number of Bamboos in flower. This he 
sateen do the Gausual heat and drought of those seasons. 
‘Kein, he says that in the Calectia Botanic Garden there never 
had been so many species in flower as in 1874, which was » 
year of great drought and scarcity in Lower Bengal 

Te fae above been stated. that -Bambuea arundinacea 
flowered iw 1962 in North Kanara, and in 1865 in the Balaghat 
doutcet af tho Central Provinces, ead that a general flowering of 
Garris Tulda in the lower Provinces of Buagel took place 
erses, And certainly in Bengel, end in « largo portion of 
the peninsula was the Monsoon of 1864 and 1865 quite in- 
sufidient, and consequently there was great drought and heat. 
But it oan in no way be maintained that the years of Bamboo- 
flowering havo always followed years of dronght and scarcity. 

Nevertheless, i is quite possible. that when the rhizome 
hos atfeiued thal stage ‘when fowering would Uo possible, an 
tetcually dry and hot season may have tho effect of accelerating 
Tho fermation of flower-bads in the place of leaf-buds. It should 
be remembered, that such stimulating conditions must act 
upon the plant, at least.a year before the flowering actually takes 
Place, 


EUROPEAN FOREST TREES FLOWER AND SEED 
AT IRREGULAR INTERVALS. 


Those readers of the “ Forestar,” who have had the privilege 
of seeing some of the forests of Europe, will remember that the 
European Forest trees, the Beech, the Oak, the Spruce and the 
Silver Fir, do not flower and seed regularly every year, but 
at intervals which vary in each species with soil, elevation, 
climate and other conditions. They may also remember the 
admirable researcbes made by Robert Hartig at Monich in 
1888 on the part which the accumulations of starch in the 
medallary rays and wood parenchyma of the Beech tree play 
in regard to the seed years of that species. 

Formerly it was supposed that the stores of starch 
and_other reserve substances, which are deposited in the wood 
of Beech trees, were consumed by the development in spring 
of the leaves. Robert Hartig, however, has proved that the 
starch in the wood gradually accumulates, until a mark year 
arises, when it is entirely consumed by the development of 
the flower and the formation of the seed. 

It is probable that a similar process takes place in the 
case of all trees which flower and seed atintervals of several 
years ;and it is not imposeible, that before periodically-flower- 
ing Bamboos are in a position to form flower-buds in the 
place of leaf-buds, the rhizome must have attained a certain 
condition, tbat is, it must contain sufficient accumulations of 
starch and other reserve substances, 
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So far regarding those species, which always flower 
simultaneously over large tracts of country, all stems of each 
clamp producing nothing but flowers and seed. ‘There are 
many other species, which are more irregular in their habits. 
Somotimes all clumps on a limited tract of country come into 
flower at the same time, at other times isolated clumps or 
groups of clumps produce flowers and seed, and frequently some 
stems of the flowering clumps bear leaves. 

Of this class, the best known example is Dendrocalamus 
atriotus, that species, which is one of the few Bamboos, with 
a wide range of distribution, being indigenous not only in the 
Western and Eastern Peninsula, but also in Java and other 
islands of the Indian Archipelago. 

In Burma, where it is known as Myinwa, and where it 
gonerally is tho prevailing species, in dry localities, this 
kind often flowers gregariously over extensive areas, while 
on the outer hills and in the outer valleys of the North- 
west Himalaya, isolated clumps or groups of clumps are 
more commonly found in flower. Mr. damtle (p. 79) mentions 
the following ‘instances of the gregarious flowering of this 
species in the Western Peninsula :— 


1865 in the Contral Provinces. 
18704, Garhwal.® 

1880, Ondb, 

1887 ” Kurnool, 

1890 |, ~~ Golgonda Hills, Vizagapatam. 
1891 North Arcot. 

A onrious instance of tho successive flowering of this 
species in a series of contiguous localities is mentioned by 
A.B, Broun (I, B. XIL, 414), Tn 1888 the seeding began 
in the South-cast corner of the Din, then in 1884 turned 
tho corner of the Siwaliks at Hardwar and continued in a 
Northwestarly direction in 1885 and 1886, when, according 
to ® communication since received from Mr. Gamble, it 
stopped in the Rauli Block. 

Ono or two other species of this gonus belong to the 
same class with regard to their flowering and seeding, 
Dendrocalamus [Hamiltonii, Neos ot Arn. 2 remarkable species 
of Nipal, Sikkim, Assam, and the Upper Irawadtdi near Bhamo 
and Katha, easily known by its thick over-hanging stems and 
purple flowers in a hugo panicle, gonerally Bowers sporadically, 
wt at times gregariouslp, as reported by Gamble (p, 86) 


*In the ‘Indian Forester’ IT. 89, R. ©. W. reports a general seeding 
of Bamboo in 1872, on which the chief Forost Revenue of hie district 
depended, Species or vame of district are not given, but the province probably 
was Bombsy and the species Dendrooalamus strictue, 
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in Sikkim and Dehra Duin (where it is extensively plonted 
near villages) in 1594, 

Dendrocalamus longispathus, Kurz, of Silhet, Chittagong 
and Burma, easily recognized by the large papery culm sheaths, 
densely clothed with bluck stinging hairs, whence the Burman 
name Wars, probably belongs to the same class, 

Cephalostachyum pergracile, Munro, the Tin-wa of Burma, 
which extends North as far as the Naga Hills in Assam, and 
is probably also indigenous in Chotu Nagpur, 1 bave often 
found in Hower both grepariously and sporadically in Burma. 
Here it is very common, but does not form 28 extensive 
forests as Bambusa polymorpha and Jendrocaiamus_ strictus. 
In my paper on the Ringals of the North-Westera Himalay 
ask or 208), I classed this species with Bambusa arun- 
Ginacea and polymorpha. This, however, wos n mistake, I have 
found it in flower in 1869, 1861, 1862 and 1880, 

Arundinaria falcata, the low level Ringal of the North-Western 
Himalaya, certainly belongs to this class, Like Dendrocalamus 
atrictus, this species at times is found flowering sporadically, while 
at other times it flowers gregariously over large areas. Thus 

Indian Forester XI, 414) A. F. Broun states that in 1886 
this species was in flower all over the hiils of Jaunsar 
and Tehri Garhwal and that wherever he fonnd it, almost every 
culm was loaded with flowers. Gamble (p. 18) says “It has 
‘been frequently found in flower, and though, as bappened in 
1879, yenrs of general seeding are of occasional ocenrrence, 
‘a few ‘clumps may be found in flower in almost any year.” 

Of Ochlandra travancorica, Benth. 2 gregarious species 
of the higher Ghits of Travancore and Tinnoevelly, Bourdillon 
reports (I, F. XIII, 579) that it seeded in 1875, and again 
over the same area in 1882, so that its poriod of flowering 
seems to be seven years. ‘This Bamboo, however, also Bowers 
sporadically. In Febraary 1882, I found culms with loaves 
and flowers on the Tinnevelly Ghats. Hence 1 am disposed 
to place it among the irregularly-flowering species. As 
already mentioned, another species, 0, siridula, which is gre- 
garioua in Coylon, according to Dr. Trimen, flowers annually, 

Several species of Arundinaria probably have the same 
habit of flowering, at times sporadically and at others times 
gregariously and periodically. : i 

OF several species which at times flower gregariously and 
at other times sporadically, panienlarly of Dendrocalamus 
strictus and Hamiltonii, and of Cephalostachyum pergracile, 
Gamble records (p. 109, and Introduction p. 8) that the 
seed produced at the gonoral flowering is usnally good, while 
that given in tho sporadic flowering is often poor and of small 

uantity. This is a very remarkable and important point, 

dian Foresters, who have opportunities for studying this 


g 
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matter, would do well to make methodical experiments, The 
weight and the percentage of germinating seed of each species, 
the produce of general nnd sporadical secdings, should be 
detormined, and I would suggest that this research be extended 
to species which, like Taiteas arundinacea, us a rule flower 
periodically simultaneously over large areas, but of which, 
now and thon, single clumps are found in flower. 

It now remains to mention a few other remarkable facts 
relating to the life-history of the species which have been 
discussed. 


DO OFF-SETS ALWAYS FLOWER SIMULTANEOUSLY 
WITLI THE PARENT CLUMPP 


When entiings are taken from an old clump of Bamdusa 
arundinacea, or of other species of similar habits and planted 
out, it is well known that such cuttings in regard to the 
production of leafsbearing shoots, bebave’ in the same way os 
feedings. During a series of years they only produce thin 
whip-like shoots, and only afters series of years has elapsed, 
a full-sized calm is thrown up, which, as in tho case of 
feedling plants, shoots up to its full length generally ine fow 
weeks, lias dry, leathery sheaths at the nodes, and only a 
fow green leaves at the top, the branches ‘not appearing 
amtil several months later. Me. 8. , Poal, in his interesting 
Totter to the “Indian Forester” (Vill, 50) deseribes the develore 
ment of the dati Bans in Assam (Bambuea Tulda) from 
offsets, In tho second year, ho says, the frst whips may 
be 16 fi. high and an inch thick, nearly’ solid ; the shoots of the 
third season may ran up 80 ft. aod be 1} or two inches thick in 
the stom, while the shoots of the fourth year are often full 
sine, 

An important statement, which Mr. Peal makes may here 
be incidentally mentioned, viz., that when offsets are taken, it 
is only the young, one or two year old full-grown stems, that 
throw up fresh stoms from the rhizome, older enes being nearly 
anelens for propagation by off-eta. 

As will prosenily be explained, the large Dendrocalamua in 
Burma takes a much longer time than Bambusa Tulda to pro- 
duce full-sized culms from an off-set. In this point the off-sets 
ofall species bebave alike, that, like seedling plants, thoy only 
throw up mhip-like shoots daring the Grat year of their seperata 
existence, that is, until the rhizome has acquired sufficiont steongth 
to produce full-sized stoma, 

Tn the matior of flowering, however, offsets behave altoe 
gether differently from ssedlings. Wherever a general flowering 
of Bambusa arundinacea, for instance, has taken place, all off sets 
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which had previously been taken from the parent clumps, 
invariably come into flower simultaneously with the parent 
clumps. Nor does this scem to be unreasonable, for that portion 
of the rhizome, which has been cut off and planted ont, possesses 
the same ability and has the same disposition to produce flowers 
and seods as the parent stock, though it has not the strength 
to produce fall-sized stoms, 

A remarkable report, however, of a plantation of the large 
Dendrocalamus (Wabo) at Myanonng on the Irrawaddi river, 
published in “Indian Forester” {1., 811, called Denarocalamus 
Brandisii, but possibly D. giganteus, seems to imply that there 
may be exceptions to this fe The writer, who’ signs hitaselt 
A. 0. F,, describes a plantation of this species above 20 acres 
in extent, divided into blocks of half an acre to two acres, 
belonging to different villagers, The cultivators state that this 
bamboo flowers and dies at the age of 40 years, and in order 
to guard against tho destraction by flowering of the bamboo 
resources of the whole area, they dig up a small portion of the 
stook, a shoot of the year, and plant it in the beginning 
of the rains; and, though the rhizomes of both bamboos are of 
the same stock, the mother tree will flower and die long before 
the young plant. The writer adds that in the first year the 
off-set produces the small whip-like shoots, similar to those 
springing from bamboo seed, and that after soven years the 
culms produced by the rhizome attain a girth of 10 inchos and 
@ height of 40 ft. Shoots of this size are saleable, but it ie 
not until the clamp has reached an age of 15 to 16 years, that 
mature shvots are obtained. 

Tt would be a matter of very great interest to ascertain, 
whether this remarkablo exception really holds good in case of 
the Wabo. According to the writer’s account, the plantation at 
that time was extremaly profitable. He found 15 to 20 yieldin 
clumps per acre, and states that when mature, all three years’ old 
shoots are annually cut, each clump yielding three to four shoots, 
the smount paid’ to the cultivator being 20 annas for the 
largost, and 4 annas for the emallest. Assuming 12 annas as 
an average price, such a plantation in 1876 would have yielded 
an annual income of between 40 and 50 Rupees an acre, 

The demand for large-sized Bamboos in Pegu has doubtless 
greatly increased and the price has probably not gone down, 
Most probably, therefore, such plantations still exist, where the 
state of things could be ascertained. Indeed, there seems no 
reason why the Forest Department should not, in tho vicinity 
of ona of the larger rivers establish such plantations of the 
gigantic species of Dendrocalamus. Such undertakings would 

y and would furnish excellent opportunities for studying the 
Fifehistory of the species, 
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FLOWERING OF MUTILATED CLUMPS. 


Another remarkable fact, which is mentioned by Mr. Gamble 
on several occasions, is that when a clump of one of the peri- 
odically-flowering Bamboos is mutilated or injured, it produces 
flowers before its time. This he mentions in the caso of 
Bambusa Tulda (p. 81) and nutans (p, 33). Lately I had the 
privilege of discussing the matter with him, and he has given 
me the following additional information. In 1892 n clump of 
Bambusa Tulda near Caleutta was blown down, the mass of 
rhizomes was torn out of the ground, and the culms were mostly 
eut, In 1893 the rhizome brought forth numerous thin twigs 
with flowers; theso, however, produced no perfect seed. The last 
year of flowering of Bambusa Tulda in lower Bengal has, as 
already stated, been 1884. Again of Bambusa nutans, a bush 
was found near Dehra Dnn in 1893 on the edge of an embankment, 
with the rhizome exposed and tho stems cut off. ‘The rhizome 
had produced a number of flowering twigs, which, however, did 
not produce any perfect seed. The last genoral flowering of that 
apecies had, as already stated, heen in 1840; in 1894, however, 
Ur. Gamble found another bash (not mutilated) in full fower, 

This is another of the msny interesting facts in the life- 
history of Bamhoos, which demands farther research, Tho prac 
tice of slashing the bark of apple trees in our orchards, in order 
to induce them to set fruit more freely, presents some analogy 
with the matilation of Bamboo clamps. 

I will here mention a fact which hns often been discussed 
but has not, as far as I know, been established by accurate 
observation. When I witnessed the first geueral flowering 
of Bamboos in Pogu, my Burman friends stated that such an 
event could with certainty be foreseen, for during the year 
preceding the fowering, no new culms were formed, This fact, 
which is generally accepted in Burma, nevertheless requires con- 
firmation by a series of systematic observations. 


DOES THE RHIZOME ALWAYS DIE AFTER 
FLOWERING? 


It has already been mentioned, that, after the seed has 
ripened, the culms which had only produced seed and no 
leaves, ' perish. A different qnestion is, whether in the case 
of the periodically-flowering species the entire clump, that is, the 
rhizome, perisbes. In many cases this doubtless happens, partic 
ularly for those snecies which, asa rule, only flower gregariously 
and periodically. such as Bambusa arundinacea and polymorpha, 
The matter probably is different in tha case of those kinds 
which, like Dendroralamus atrictus, often Hower sporadically 
and in that case generaily bave either a fow leaf-bearing 
culms, or a few leaves on the flowering culm, In such cases 
the rhizome probably often remains alive. 
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‘The question is discussed by Munro in the introduction 
to hia Monograph (page 3), and he quotes Dr. T. Anderson, 
formerly Superintendent of the Botanic Gardens in Caleutta, 
in words to the following effect:—In 1837 und 1858 many 
of the Bamboos near Calcutta and on Parasndih flowered 
and seeded, but in no casa that Dr. A. was aware of, did 
a general death of the bamboo follow. So far as he observed, 
only the flowering shoots died ; and their place was taken 
by young shoots springing from the roots; bat during the 
flowering and seeding the faliage almost entirely disappeared. 
Anderson adds, thet when the Rambusa gigantea at Calcutta, 
after 30 vears, flowered for the first time in 1891, the 
plants, although weakened. remained alive. 

This most important statement relates to three or four 
species. First, Bambusa Tulda near Calentta. It has above been 
stated, that in regard to its flowering habits, this species possibly 
may belong to the gronp of Dendrocalamus strictus. Second, 
Dendrocalamus strictus and possibly a second species, D. sericeus 
‘on Parasnath, Third, Dendrocalamus giganteus (Bambusa gigantea) 
at Calentta. These three or four species all belong to the 
class of irregularly-flowering Bamboos, and the species of this 
class, as far as we know at present, do not necessarily perish 
at flowering. 

In the paper previously qnoted (I. F, XI, 413) 4. 
Broun gives an instance which agrees with my own ex- 
perience. Near Dehra Dan, he reports, a clamp of Dendrow 
calamus strictus flowered in 1881, und sent forth new, but 
thin shoots, in 1882, It then flowered again in 1885, and now, 
(1886) new scraggy and thin shoots are pushing up in the 
midst of the old clumps. 

In the same communication, however, Broun also gives 
a remarkable instance of Bamhusa arundinacea, “In Debra” 
he says, “most of the clamps of this species died down 
‘immediately after flowering in 1881, but L know one case 
‘which proved an exception. In 1882, one clump sent up 
‘a amber of new culms, These, however, flowered again 
‘during the present year (1886) and there is as yet no sign 
‘of new leaf-bearing enlms coming up.” Mr. Jasper Nicholls 
mentions a similar case (I. F. XXI, p. 92). In 1885, the 
Katang Bamboo had flowored and seeded in Rajim in the 
upper valley of the Mahanadi river. In 1886 all the clumps 
had died off, but “here and there was to bo seen an excop- 
‘tional stalk, and a few attenuated and almost abortive shoots 
‘had sprung up from moribund roots, These were striving to 
‘flower and seed.” Twelve years ago, in March 1886, 1 
permitted myself to draw tho attontion of Indian Forcetors 
to this point (I. F. XfI, p. 203). I think I maytbe excused 
for once more placing this question before them, 
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SEEDLINGS OF DENDROCALAMUS STRICTUS IN 
FLOWER. 


‘Those who have had the patience to read this lengthy paper, 
will now be rewarded by the acconat of a truly sensational 
event, the flowering of a seedling plan of Dendrocalamus 
atrictus, The history of this remarkable plant has been recorded 
ina Report by the Conservator of Forests, Patiala State, This 
report shows, that in June 1894 the seed was collected in the 
natural forest on dry, siuny. South and Sonth-sast slopes of the 
outer hills near Kalka ; that it vas sown in the nursery at Pinjour 
in the beginning of March 1895 In February 1896, the plants 
were taken out and planted in baskets, prior to their being per- 
manently put out into the forest, In April 1896, ont of the 
whols lot in the baskets, five plants commenced to flower, two of 
these were sent to the Dehra Diin Forest School and received 
there in August, '896, The remaining flowering plants were kept 
at Pinjour, when they died one after another within three or 
foar months. A photograph of one of the plants sont to Dehra 
Dan, taken by Mr. Gleadow, is reproinced bere* and shows 
the appearance of the plant. “Tho following is a translation of 
the Conservator’s Report. 

1, “The seed was collected in June 1894 from natural 
‘Bamboo Forests growing on South or South-east slopes of dry, 
‘stony, lower Hills of sub-Himalayan tracts, belonging to the 
* Patiala State, at from 1 to 6 miles to the North-west of Kalka, 
‘and 2,000 to 8,000 feet in elevation. 

2. ‘These Bamboo Forests have only one species of Bamboo, 
‘which is the common male Bainboo (Dendrocalamus strictua). 

8. ‘About 15 seera of the above seed was sown in State 
* Forest nurseries at Pinjour gardens (34 miles 8. K. of Kalka) 
‘in the beginning of March 1895. 

4. ‘In Rebruary 1896, all the Bamboo plants raised from 
‘above-mentioned séed and in the above-mentioned regular 
‘nurseries, when about one year of age, ware transplanted into 
‘baskets 5 or 6 months prior to their being permanently put 
‘into the plantations, on the bare dry Patiala Siwaliks durin 
‘the next coming rainy season. At the thine of transplanting, all 
“the plants were healthy. 

5. ‘In April 1896, oat of the whole lot of young Bamboo 
‘plants in baskets, fine Bamhoo plants commenced to flower. ‘Two 
‘plants out of five wore sent to the Director of the Imperial 
“Forest School, Debra Dun, through P. Madho Ram Patiala 
‘student-at Dehra, and three were kept at Pinjour, where they 
‘died one after another within three or four months. 


Pattana, } P. Sunper Lat Parnas, 
Tth April, 1897. Conservator of Forests, Patiala State, 
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One of the flowering plants, the original of the photo- 
graph, is uow before me, As already stated, it was thirteen 
months’ old when it commenced to flower, and it was received 
at Dehra Din when one month old, The rhizome is much 
more strongly developed than is the case in the 12 months’ 
old plants raised at Debra Dtin described above. On the 
left side are the stumps of two primary shoots, which have 
died and dried up, At the end of one bent rhizome branch is 
the first stom, bearing flowers instead of leaves, while the second 
and slightly thicker stem is at the ond of the second rhizome 
branch, which likewise is bent, but is much longer and 
stouter than the first. It is 2 incbes long, and at the bend 
nearly half an inch in diameter. It may be remembered, that 
the long rhizome branches are a peculiarity of Uendrocalamus 
strictus. The remarkable feature in these flowering seedlings 
is, that they are nearly as thick ad those of the 24 months’ 
old plant received from Dehra Din. It would almost appear 
that in the probably rioh soil of the Pinjour nursery, some 
of the plants wore induced by some specially favourable 
circumstance, to develop their rhizomes in an extraordinary 
manner, which caused these plants to produce flowers in the 
place of leaves. 

In forwarding his report to the Director of the Forest 
School, the Conservator of Forests requested him to find out 
the extraordinary canse of the early flowering of these 
Bamboo plants. Mr. Gamble has most kindly transferred this 
request to me. At present | regret extremely my inability 
to explain this entirely exceptional and most remarkable 
ease. So much, however, we may learn from it, that the 
action of the leaves on these five plants during the rains 
of 1895, was sufficient to create in them the disposition to 
form flower-buds in the piace of leaf-buds, for the ends of 
the flowers which began to show themselves in April 1896, 
must have been formed in the previous autumu. The speci- 
men before mo has rfeerly-formed flowers, generally two fertile 
ones in one spikelet, the six anthers are full of pollen, and 
in the more adyanced spikelets the ovary is stout, the ovule 
having apparently been fertilized. It would bo interesting to 
tnow whether ny of these fve flowering plants had produced 
seed, avd whether any of the seed produced by them bed 
germinated. 

Possibly, in such cases, the rule holds good which bes 
been eatablished by Mr. Oliver and Mr, Gamble, that Bamboos 
which flower out of their time, do not produce perfect seed, 


CONCLUSION, 


Indian Foresters may ask, what can possibly be the practical 
advantage of studying the life-history of the Bamboo in the 
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manner recommended in these pages. I fancy I hear some of my 
younger friends say:—‘ Were we to set to work to make 
‘experiments, to record our observaticns in the forests, and to 
« publish the resulcs, we should be put down as theoretical scientists, 
‘und thyt might interfere with our advancement in the service. 
‘For our own prospects it is much better to attend to business 
‘and to produce a large surplus revenue from the forests entrasted 
“to our charge, We are practical men, and we desire to see 
‘a tangible result of our labours.” 

My reply is, that as a matter of fact; Bamboos produce a 
very large proportion of the surplus forest revenue in Indie, 
and that this proportion is certain to increase. ‘The forests of 
Dendrocalamus strictus between the Sutlej and Sarda are probably 
at this time being worked to the full extent of their productive 
powers, Many millions of stems are brought down annually, in 
order to provide Jor the requirements of the plains of Northern 
India, If by more skilful management these forests could be 
made to pitdace larger quantities, there would be no diffenlty 
in disposing. of the produce. In Burma, at present, the more 
accessible forests yield all the Bambooz which the open country 
requires, but with the increasing population and incrensin 

rosperity, the demand for Bamboos is growing steadily, an 
jere, as well as in other provinces, the question of systematic 
management of Bumboo Forests must, in course of time, arise, 

Nor ought we to lose sight of the Bamboo paper ques- 
tion, That question came up in India at the time of the 
Forest Conference of 1875; from that time until about 1882, 
it bas ocoupied the attention of Indian Forest Officers, ard has 
frequently filled the pages of the “Indian Forester.” About 
20 yeara ago, Mr. ‘Thomas Routledge, of Sunderland, the 
chief agitator in this matter, himself came to India, armed 
with the best recommendations to persons in high and ine 
fluential position. Rays hud long ceased to supply sufficient 
quantities of stock for the rapidly growing requirements of the 
paper mills, Hsparto grass had come into use on a very large 
scale, but even this new source of supply was insufficient to 
meet the demands of the paper manufacterer. In China, it 
was well known, excellent paper had always been made from 
Bamboo fibre. The prosperity of the British paper mills 
seemed at stake, hence the demand seemed ‘stifle that the 
Bamboo Forests of India should be thrown open to private 
enterprize, in order to save the starving paper mills. For- 
tunately, Indian Foresters in those days bad studied the 
liferhistory of Bamboos, and they succeeded in convincing 
Mr. Routledge, that to collect the young shoots from the 
natural foresis when they epring up in the rains and to 
transport them to the mill, would not pay. The question, there 
fore, of making over large areas of the natural forests to the 
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manufacturers of paper stock was not pressed, and the proposal 
was made instead, That Government shonld establish ainboo 
Jantations on a large scale, where, by means of manure and 
irrigation, the Bamboo clumps should’ be induced to produce 
larger numbers of fresh shoots, not at one season only, but 
throughout the year, 

fF bout that time, however, the manufacture of paper stock 
(wood pulp and cellulose) from Spruce timber had been developed 
mainly in Germany and Sweden, and the supply of this new 
material brought relief to the British Paper Mills. Wherever 
there are forests of Spruce and allied species, in Europe and in 
North America, the manufacture of paper stock from timber is 
progressing on a constantly inoroasing scalo. 

Nevertheless, Bamboo fibre is far superior for the manu- 
facture of paper to Spruce timber, and there seems little 
doubt, that the Bamhoo paper question is destined to be re-opened. 
‘As a matter of fact, Mr. Bonrdillon reports (Gamble, p. 126) 
that the Iral or Elephant grass, Ochlandra travancorica, makes 
a splendid paper, and that 9 paper mill in Travancore uses it 
almost exclusively. 

Hitherto it “has generally been assumed that Bamboo 
pe can only be made from fresh shoots while soft, and 

fore they are hardened by the deposition of silica. There 
seems no doubt, however, that in China the dry stems also are 
used for that purpose. Whether, on account of the large 
quantity of chemicals required, this may be commercially 
feasible in the case of the Indian species or not, the manu- 
facture of Bamboo paper has a fature in India. The question, 
whether the production of fresh shoots can be stimulated by 
manure and irrigation, and whether the removal of these frosl 
shoots will not weaken the productiveness of the rhizome, 
ought to be studied beforehand so that, when the Bamboo 
japer question again becomes pressing, Indian Foresters may 
Fave af their disposal the needfal knowledge and experience. 
People who pride themselves on being practical, may be 
disposed to Sight shy of work which is not likely to pay im- 
mediately. In the case of Bamboo they will further thair own 
interests by looking ahead a little. Knowledge is power in this 
as in all other matters, and a thorough study of the life-history 
of Bamboos will pay in the ond. 
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| Stuart is intended to take 
to the plains, whence they 
consists of one single large 


The wire rope-way at Mou 
small gcantlings sawn at the mil 
can be carted to the railway. I 
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rope, carried on supports, anchored at both ends and provided 
with tightening gear at the lower end, and one endless hauling 
rope, passing round a wheel at the lower end, and round a 
brake drum at the upper end. Cradles travel uy’ and down tha 
single rope, olipped on to the hauling rope, the loaded cradle 
‘cing down, hauling up the empty cradie, Tho maximum 
joad for a cradle is } a ton. 

There is also a subsidiary rope, about 10) yards long, for 
conveying the scantlings from the tram tracks to the starting 
platform where the cradles aro loaded. The length of the 
Toperway is a little over 6,000 ft. and the fall exceeds 
1,000 ft. 

The large rope came out on a» hugo reel ; a strong iron 
axle was run through this reel, which was placed in position 
at the foot of the hills, the ends of the axle being supported 
on strong wooden posts, grooved for the axle to fit in, and 
firmly imbedded in the ground, A large body of coolies was 
collected, the idea being that a man should hold the rope 
every thirty or forty feet, so as to distribute the weight, 
and thus lay it out up the hill as it ran off the reel. 
But, owing to the unevenness of the ground this plan did 
not answer ; when tho head of the rope had progressed some 
distance, men further back, descending into ravines found the 
rope toro ont of their banda and carried far over their 
heads ; it is possible that if the leaders had halted occasion- 
ally there would have been sufficient slack to follow the lie 
of the ground, but the danger of kinking the rope would have 
been much increased ; as soon as a wire rope gets at all 
slack, it folds over on itself, and unless tha fold is immedi- 
ately undone it is pulled into a twist ot kink, which may 
seriously damage the rope, breaking some of its component 
wires, Three twists actually did take place, but were subse- 
tently hammered oat, and mo permaront damage was done, 
Ks the distance from the reel increased, the power required 
to drag the head of the rope up also increased, aad it evens 
tually reached the top, hauled by seven elephants and a crowd of 
coolies ; so great was the strain that if one or two elephants 
ceased pulling for a second, tho othors were all hauled 
backwards. 

At the top, a huge rock had been placed in a pit, and 
an anchor bar fixed in the rock; a short cable was attached 
to the anchor bar, passed round the rock, and fastened to 
the end of the rope; the pit was then filled with stones and 
earth and a mound, 8 feet high, piled on the top of it. 

The lower end of the rope was attached toa tightening gear 
consisting of one treble and one double pulley, one attached 
to @ cable fixed to # rock in a similar manner to the cable 
at the upper end of the rope, the other attached to the lower 
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end of the rope itself; a small flexible wire rope ran through 
the pulleys, and power was applied by means of a winch fastened 
to beams let into the ground. 

‘The tightening of the rope was a long and troublesome job, 
the tightening gear had to be laid out full length on the ground: 
the main rope made fast to it, and then the winch worked till 
the two pulleys bad been brought close together; the main 
rope bad then to be made fast to trees or logs, the tighten- 
ing gear taken off it, Inid out again at full length, again 
attached to the main rope and again hauled in; the operation 
had to be repeated two or three times in order to get the 
main rope sufficiently taut. 

But before the rope was finally tightened it had to be 
placed on intermediate supports ; the configuration of the ground 
made it impossible to have one long span, as the ground 
descends in gigancic steps. At the upper end of the rope, it 
was passed over supports on @ platform 34 feet above ground 
Tovell io order to aneure a sufficient fall to give the cradle 
a good start; below this platform it was supported at intervals 
either on bangers, or on ‘brackets ; the former being of cast 
iron in the shape of a large G., the upper end being provided 
with a loop through which a pole could be passed, while on 
the lower ‘ip there was a raised fore for the rope to lie 
in, with bevelled sides, to allow the grooved wheels of the 
cradle to pass (Fig. 1). These hangers, fixed on poles. were 
raised to the required height either on forks of standing trees, 
or on long stout poles firmly set into the ground and strongth- 
ened when necessary by side-props (Fig. 2). 

The brackets were also of cast iron and consisted of 
the groove with bevelled sides described 
above, on a projecting base with nail 
holes in it, (Fig. 3) these were fixed on 
the top of gallows arms, either nailed to 
standing trees, or to posts firmly imbedded 
in the ground (Fig 4). 

The height of these bangers and brackets above ground 
level varied from 7 to 85 feet. very one of them had to 


- be carefully adjusted exactly in the line of the rope, and 
lid 


+ as the rope 


not behave exactly as was expected, 
several changos in the number and height of the supports 
had to be made after the rope was tightened ; finally there 


«were 25 supports in all, two of which were on bare rock, where 


the erection of posts was almost impossible; in these places 


.. double-headed rails were used for uprighte fixed in holes 


out in the rock, and held tight by Portland cement 

The hauling ropo was taken up the hill in the same 
manner as the large rope, but being much smaller and lighter, 
oaly one elephant was ‘required, and that only near the top ; 
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tad more coolies been available, the elephant’s services could 
have been entirely dispensed with. This rope was passed over 
rollers, at intervals, and grooved wheels oa tho terminal plat~ 
form; the rollers were of Zermnalia tomentosa, about 18” 
long, 8” diameter at each end, and 3° diameter at centre, shaped 
Vike a dice box; they were arranged in couples, side by 
side, one to carry the up, the other the down hauling rope; 
for axles, they had 6 inch lengths of rod iron fixed at each 
end, half of the axles protruded and worked in holes in 
wooden blocks which were secured io a long rafter fixed to 
the uprights of the hangers, or to specially erected posts as 
required, care being taken to allow a six feet clear way for 
the crudle between hangers and rollers (Fig. 5). 

The hauling rope, after passing over the platform, was 
passed four times round the brake drum, and then back on 
to the platform, where it was made fast to a cradle, and a 
couple of sleepers having been fixed on to the cradle it was 
thonght that the weight would take the cradle and hauling 
rope down to the foot of the hills. But after proceeding about 
18 Toot, just enough to gel u good sirain on the rope, it 
stopped, and it was only by means of much hauling and 
polling ‘and shouting that it was induced to descend by slow 
and jerky stages. Tnere were two reasons for this; (1) it had 
the whole weight (814 lbs.) of the up hauling rope against it 5 
(2) the rollers over which the ap rope passed were unsatia- 
factory and gave rise to much friction ; in fact the rope ont 
deeply into many of them in spite of the hardness of the wood. 
Eventually, the hauling rope reached the foot of the hills 
again, and then the two ends had to be spliced. A good 
splice is invisible and is the strongest part of the rope; it 
is thirty feot in length and is made by removing alternate 
strands from one end of the rope and laying strands 
from the other end in their places, finishing up by | 
forcing 2 feet, 6 inches of each strand into the centre of the 
rope: in place of the hemp core which always exists there. 
The hauling rope had five strands, so three from end A bad 
to be laid into end B, and two from end B into end A, Two 
amateurs spent » happy day over the job, and by evening the 
splice was made, but was not invisible, far from it, neverthe- 
less it has proved itself capable of standing all the strain that 
will be thrown on it. 

The endless rope was then passed over the wheel at the 
foot and the rope-way was ready for work, but the friction on 
the rollers, specially where there was a change from a 
gentle to a steep gradient, was so great that hitherto it has 
not been possible to work it ; an improved kind of roller is 
to re-place the rough ones above described which will, it is 
hoped, enable the hauling rope to run easily. The fixing of 


iterHob mv fine Conservancy. a9 


the spot at which the up and down eradles pass each other, 
and the erection of un arrangement to enable them to pass 
cannot be undertuken till the cradles run easily. 

The brake drum consists of a horizontal wheel, 4 feet in 
diameter, supported on a wooden frame-work built into the 

round ; it has two flanges, one faced with wood, on which 
@ hauling rope runs, the other of iron, on which the brake 
strap works; the brake strap is a long strip of iron with 
wooden blocks bolted on, iron and blocks being curved to 
fit half round the flange of the wheel; one end of the strap 
is bolted to the frame-work of the wheel, the other is con~ 
nected with a lever, the depression of which presses the 
wooden blocks against the face of the wheel, 

The cradle consists of two small deeply rooved wheels, 
from the sides of which hang enrved iron brackets, shaped like 
the figure 5; these are connected by wooden rods or bars 
which carry the screw clips for fixing on the up or down 
hauling rope. From the tee of each bracket hangs a short 
chain about three feet long which is tied round the load (Fig. 6). 

The turning wheel at the foot of the rope is morely # 
large iron wheel, 5 feot in diameter, with a  deeply-grooved 
face; it is mounted in the same way as the brake drum 
above described, und like it, has two small guide wheels to 
keep the hauling ropo in place. During thundery weather 
any one touching the hnuling rope is ifkely to receive an 
electric shock ; several have been felt already, and though not 
strong enough to do any barm, there is no saying what their 
strength might be in a bad storm, 


RAL 


Nitrogen and Plants, 


46 NITROGEN AND PLANTS. 


years. He grew plants from seed, in a soil which was capable 
of supplying the necessary mineral matter, but which did not 
contain any compound of nitrogen. The whole was enclosed in 
a large glass ephere, which was occasionally supplied, with 
carbon dioxide, a supply of water being given to the soil, In 
this way the compounds of nitrogen were, as far as Possible, 
put out of reach of the plant, while the free nitrogen of the at 
mosphere was in contact with it. His experiments showed that 
nitrogen in the plant was practically the same in amount ag 
that originally contained in the seed—in other words that the 
plant did not assimilate atmospheric nitrogen. These results 
Were subsequently confirmed by other experimenters, notably 
Lawes, Gilbert and Pugh, of whose apparatus and methods of 
procedure the lecturer gave a detailed account with the aid 
of the necessary appliances. 
he question could not be allowed to rest bere, for there 
was a generally expressed opinion among British farmers that 
clover, in addition to producing excellent crops of hay, enriched 
the soil for a sueceading crop of wheat or barley, and further 
that all competent investigators admitted that the anention, in 
spite of tthe results already mentioned, was not fully solved, 
while some of the field experiments seemed to confirm the 
British farmers’ opinion. Hlellriegel and Wilfarth carried out 
a serles of investigations on the relation which existed between 
the amount of plant-food in the soil. and the weight of crop 
obtained. Plants were grown in sterilised soil in a series of 
ots having a good supply of plant-foods other than nitrogen, 
Tn one pot of a series there were no compounds of nitrogen 
present ; ina second pot a small amount of combined nitrogen 
as éodium nitrate; in a third pot twice as much and so on, 
Tt was found that in the case of the (framinacee and some 
others, that the woight of plants produced depended largel 
on the amount of combined nitrogen su plied. but that wit! 
the Leguminose the yields varied. Further, the striking fact 
was demonstrated thai poa plants, grown in sterlised soil, with 
no supply of combined nitrogen, in some cases prew fuxuri- 
antly, while in other cases their growth was limited to the 
supply of nitrogen in the seed. The roots of the stunted 
peas had developed numbers of nodular protuberances. The 
question was, therefore, raised, whether this phenomenon was 
in any way connected with the action of micro-organisms or 
microbes. “Further experiments showed that the ZLeguminose 
did not thrive in cultivation pots from which all micro- 
organisms wose excluded, that these plants developed nodules 
on their tubercles and thrived well if the cultivation pots were 
watered with muddy water obtained by slaking fertile soil 
with water, but not if this water was previously sterilised by 
boiling. The lecturer then described the experiments in detail 
and summarised (there results as follows:—Plants belonging 
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to the natural orders Graminacew, Crucifera, etc, did not 
assimilate atmospheric nitrogen ; plants belonging to the sub- 
order Papilionacee (order Leguminose) assimilated atmospheric 
nitrogen if certain micro-organisms were prosent in tho soil. 
The experiments of Heliriege and Wilfarth have been corro- 
borated by Lawes and Gilbert. The lecturer then proceeded 
to give in detail the evidence tending to prove that the nodules 
mentioned were due to inoculation, and said that certain 
bacteriologists had separated organisms from these nodules. 
Nobbe, it appears, has grown these organisms and has placed 
them on the market in suitable vessels (“Nitragin ”) so that 
soils deficient in the organisms may be supplied with them. 
Regarding the practical utility of “Nitragin” the information 
at present available seemed insufficient to base any opinion on 
the matter, The lecturer incidentally pointed out that some 
of the lower forms of vegetable life such as Alge and Lichens 
seemed to be capable of assimilating free nitrogen, which 
necounted for the phenomenon noticed ‘by some observers that, 
Iand left apparently bare, showed an increase in the amount 
of nitrogen present. The question “in what way do bacteria 
assist certain plants in assimilating atmospheric Nitrogen” was 
answered by Lawes and Gilbert as follows +The allernative 
explanations of the fixation of free nitrogen seem to be — 
Ist, that under the conditions of the Symbiosis the plant is 
unable to fix the free nitrogen of the atmosphere by its leaves; 
2nd, that the organisms become distributed within the soil and 
there fix nitrogen; the resulting nitrogenous compounds 
becoming available as a source of nitrogen to the roots of 
the plant ; 3rd, that the free nitrogen is fixed in the course 
of the development of the organisms within the nodules, and 
that the resulting nitrogenous compounds are absorbed and 
utilised by the host.” The third suggestion seemed the most 
likely one. 

‘Leaving aside the purely scientific aspect of the question, 
the lecturer said he would like to deal with the practical side 
of it, Lt was true that through the agency of pulses the lund 
became enriched to a certain extent for a subsequent cereal 
crop. But sspears carried out at Cawnpore and elsewhere 
showed that the root residue of a pulse crop could only te 
relied upon to increase the cereal which filled it by about ten 
per cent., which was very little compared with the increase 
which could be obtained by the use of nitrogenous manures. 
Doubtless the part played by pulse crops in India was an 
-important one, but it would be folly to trust to such ero] 
alone to replenish the soil and to neglect the use of cattle 
dung snd other manures supplying nitrogen to the soil. The 
soils of India were very poor in nitrogen; and this left only 
one conclusion to be drawn, namely at, although our pulse 
crops were annually assimilating ‘some nitrogen from the 
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‘atmosphere, the amount so brought into combination with the 
soil was not sufficient either to increase naturally tho store 
of this. all-important plant food, or even to maintain it at a 
high-level.—(Planting Opinion.) , 


The Cultivation of Citronella grass in Ceytom:- 


to be postpe 


The oi 


amount of oil has-colfected, the proprietor bottles it, and stlows 
_ Wag aromatic water to ran away, Each distillation occupies 
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about six hours, The exbavsted grass, after drying ia. the 
gun, is used exclusively for fuel, as wood is almost entirely 
absent from the sonthern province of Ceylon. As soon as the 
rainy season sots in, the working of tho distilleries ceases, awing 
to the lack of ary fuel. The working expenses are small, as 
the wear and tear of tho distilling apparatus is inconsiderable, 
The covlies employed receive 874 cents, the women about 18 
cents a day. 

Exact figures of the percentage yield of oil are not avail- 
able, as the weight of grass put into the stills is never 
ascert be 

The total number of stills in Ceylon is about 600, producing 
annually about 1,000,000 Ib. of vil.” The export of oil during 
1897 amounted to 1,182.867 Ib., while the shipments for the 
present year, up to August 30, were 1,021,626 Ib, as against 
781,832 1b. during the same period of last year, Of this 
wantity, England hus imported about 462,000 1b., and the 

nited States 422,000 Ib. 

The citronella plantations in the Straits Settlements, near 
Singapore, are insignificent when compared with those of 
Caylon. It appears that about 1,000 acres are at present 
under cultivation there. ‘he oil obtained from that district, 
however, is of very good quality, und yields as much as 
90 per cent. geraniol, the average yield being only from 
60 to 80 per cent.—(Imperial Institute Journal.) 


Connection between the roots and leaves of 
Palms. 


Iam sending yon some ‘samples of Sago Palm 
(Bot: Caryota urens: Telugu, “ Bakinimann,” Uriya, “Solopo ”) 
collected from the Nallamalai Hills in the Kuraool District, 
where the species grows in great profusion in damp localities, 
covering tho soil with a regular carpet of seedlings. From 
these specimens several points may be noticed. First: when 
one leaf is developed thore is one root; when two leaves are 
developed there are two roots, and generally when three leaves 
are developed there are three roots, but sometimes more. There 
seems, therefore, to be a very intimate connection between the 
number of roots and number of leaves developed; it may be 
that, where the number of roots exceeds the number of leaves 
developed, more now leaves are developing. I send also (but 
regret it has been much damaged) a specimen of grass which 
has, or has had, 28 leaves developed and has 28 main roots ; 
whether this is merely a coincidence I eannot say. 

I send also a portion of a Caryota stem, from which I 
have cut the leaves just above where they separate from the 
stem. Each leaf completely surrounds the stem at the base 
of the petiole ; in the samples of leaf sheaths herewith sent, 
I was obliged to cut the net-work of fibres, which was con- 
tinuous all round the stem for from 2 to 4 feet in length, so 
as to take the leaf off the stem. One leaf is developed at each 
node, and between the nodes the petiole of the leaf forms . 
ptt and parcel of the stom. In the Kistna District I found that 

leaves were developed at each node in the Palmyra (Boras 
sus flabelliformis), and in the date (Phanix sylvestris) even & 
greator number soem to be produced (I hope to investigate the 
date more carefully next month). 

The stem of the Caryota, thus deprived of leaves, resem~ 
bles a drawn-out telescope, the object glass of which is at 
the roots, and the eye-picce points upwards, 
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Referring again to the seedlings, it will be seen that the 
first root almost resembles the tap root of an exogen, but that 
the monocotyledonous formation iy so distinct, “The collam 
in the dicotyladon is an indefinite point between the coty- 
ledons; in this, what corresponds to the colluam (which term, 
though not Botanically correct in this case, I shall adopt) is a 
most distinct point. There is not the slightest doubt that at 
this point, the fibro-vasenlar expansion from the seed, the root, 
the first leaf and its sheath diverge. When the second root 
forms, it develops higher np than this collum point, and imme- 
diately helow the sheath of the first leaf. ‘Phe first leaf develops 
between its sheath, almost surrounded hy it, and the fibro-vas- 
enlar exnansion from the seed, and is, therefore, in the middle 
of the nlant. When the second leaf anpears, the seed and its 
exransion have dropned off. and it comes from the base of the 
petiole of the first leaf. whi-h forms a sheath for the second leaf 
and hatween the first leaf and the sheath of the first leaf. [t 
theusts the first leaf out of the central part and takes the centre 
of the plant itself. The third leaf acts in the same way to the 
second leaf, and the fourth tv the third Teaf, and so on, just as 
the second did to the Grst, The third root forms just below 
the first leaf. the fourth root helow the second, and so on, the 
roots getting gradualy higher and higher np above the collam 
point the later thev develop. There seems to he a centrifrgal 
tendency abont these roots, This can be further observed 
from the fact that vonng palms have none of their roots above 
ground snrface level ; bnt, the older they become, the more 
such roots above gronnd appear; and in’ bamhoos sometimes 
they are seen springing from the lowest two or thee nodes 
ahove ground level, when the rhizome is fully crowded out, 
The same is seen in Caryota and Rorassus, but ordinarily the 
nodes are not so distinet, and they seem to come out between 
the nodes. 

Endogenous growth of wood is generally said to consist 
of acellular tissue in the centre with a compact net-work of fibro- 
vasenlar bundles outside it, forming a rind. [t was gonerally 
snpposed that these fibro-vascular bundles came from the outside 
of the rhizome, passed in towards the centre of the stem, and 
passed outwards again towards the rind and into the leaves. 
‘A celebrated botanist (French, I think,) whose name I cannot 
just now recall, took exception to this, as it was found that 
tracing somo of tho fibro-vaseular bundles back from the leaf, 
they passed towards the centre of the stem, then came back 
to the rind considerwbly higher up than tko rhizome. I think 
an investigation of these specimens will explain the matter. 
The fibro-vascnlar expansion from the seed forms the fibro- 
vascular bundles of the first root; those of the first root form 
those of the first leaf and sheath, those'of the sheath 
form those of the second roots and those of the first 
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Jeaf form those of the third root; and so the bundles 
are formed in succession from root to leaf and from leaf 
to root. In the mean time cellular tissue is being formed 
in the centre of the plant, kept there and prevanted from 
expanding much outwards by the Abro-vascular tissue, As each 
leaf develops it takes the centre of the plant, forms a small 
portion of stem (between the nodes), anil is then pushed on 
one side by the next leaf. As each root develops it takes a 
postion more and more away from the centre, and higher and 
igher ap the stem; but it must be remembered that above 
ground it cannot come out of the stem, #, ¢., it must lie dormant 
antil the sheaths of the leaves have fallen away from the 
stem, As the trea devolops tho fibro-vascular bandles have to 
pass from tho side of the root (é.. not the centre) to the 
centre of the stem when the leaf develops at the top and centre 
of the stem, and is pushed back to the side of the stem by the 
development of fresh leaves ; and the more the stem increases 
inside, the greater will be the curve of the fibro-vasenlar 
bundles, until it is flattened by other bundles coming inside it. 
It does not necessarily follow that, because the fibro-vascular 
bandie has ta pass to its root, that it necessarily passes to the 
bottom of the tree; for the roots appear on the tres higher 
and higher up the stem, as the tree hecomes older; and 
there must be many dormant roots which have been prevented 
from coming to the surface by the persistent sheaths of ald 
leaves. 
It seems rather curious that weight is attached to the dif. 
ference ingrowth between endogenous palms and acroge- 
nous Tree Ferns ; for the difference seems merely in degree, 
Both consist of cellular interior tissue, with fibro-vascalar 
exterior tissue ; in the case of palms the fibro-vascular tissue 
from aleaf appears to descend to form a root before forming 
another leaf, whilst in the case of tree ferns it appears to 
ascend direct to form the next leaf. The rind of endogens is 
consequently far stronger and more continuons, The term 
acrogenous, too, seamsito be misleading, for in the endogenous 
palms, each leaf comes to the central summit before being 
shed aside by 2 new leaf; the same happens with the 
ree ferns, 


A. W, LUSHINGTON, 
29th January, 1899. 


Fire Conservancy. 


In his interesting article in the ‘Indian, Forester, H. H. 
jnvites correspondence on the subject of Hire Uonservanoy, 
The reticence of the Department renders the diffusion of 
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technical knowledge difficult and prevents the ‘Indian Forester’ 
from being as absorbing as it might be, This is my reason for 
hastening to accept the invitation by forwarding a fow 
remarks tending to regulate the correspondence which, it is 
hoped, may ari 

As usual in Indian forestry the expenditure to he in- 
curred on protection may in the first place be considered. 
We wisi to insure our forests against special danger, the 
higher the premiums we pay, the fewer the riske we ran, 
but the value of the forest must limit the amount of the 
yearly premium we are justified in disbursing. 

Secondly, as to the method of insurance; we may invest 
our premium in preventing the outbreak of a fire or in 
limiting its extent; or wo may have both these objects in 
view. That is, we may devote special attention to the pro- 
tective staff or to an effective system of fire-lines, or to a 
combination of both. 

But before deciding on the system of working, suitable 
to a specified area, we have to take into consideration not 
only the value of that area, but its position and aspect, the 
climate and local circumstances of isolation, remoteness from 
populated localities, or the reverse. 

The ideas of fixing tho width of fire-lines by the height 
of the grass, or of imagining that lines of any width will, 
save in the most forinitous circumstances, arrest the pro- 
gress of a fire have, I think, been long since abandoned. 
Lines are now acknowledged to be useful solely as bases 
from which operations, calculated to limit the extent of a 
fire, may be undertaken; they serve also to minimize the 
danger caused by railways and roads open thronghout the 
dry season. This being the case, if we can afford it, it is 
best to have them clear cut and burnt; bot, if our forest is 
of small value, rough fire-traces must be deemed sufficient for 
the purpose. 

With regard to the width of fire-lines, we cannot provide for 
exceptional circumstances; on a still spring night we can counter- 
fire from a 10-feet road ; in a breezy summer day our 100-feet 
line may hecome an uninterrupted sheet of flame. Here again the 
value of the forest must be considered. If we are working in 
coppice or improvement fellings, where a fire may mean the 
Joss of one or several years’ income, we are justified in expending 
large sams in insurance ; and when the danger from fire isa 
constantly recurring one, wo are right in exercising extreme 
caution ; thus, where railways pass through valuable forests a 
200-feet clearing might not be amiss, 

‘The direction of the fire-lines will indicate the purpose 
of the designer of the system. If they lie at right angles 
to the prevailing wind direction, we shall know that the object 
jn view was to arrest the progress of an advancing fire. In 
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this case they may be half a mile wide and yet fail in’ their 

arpose, If,on the contrary, they run with the chief wind 
Sirection, we shall know that they were intended as base-lines for 
limiting the sprend of a fire to the urea of one forest. block 
by permitting judicious firing along its bonndaries, which, in 
the first instance wonld not be feasible. Of the system of 
trained gangs of fira extinguishers, who might be employed 
in various light svlvicultaral duties when not engaved in 
their professional labors, 1 have no experience and speak with 
diffidence, Such a gang would be a valuable acquisition, if fire 
broke out in its immeriate vicinity, but in large div lions the 
damage would be done before the gang arrived. I would suggest 
that, to acqnire the necessary experience, the men should 
undergo a course of training in one or two divisions, which 
offer special facilities, and thar, thereafter, the survivors might 
be made Cantains of the various salvage Corps rbroughont 
their Province. 

Where large areas are under Fire-protection, it is ahso- 
lutely necesanry that tho snrronnding population should be 
interested in its success. The Forest officer has many ways 
of creating this interest. The watchers need not ba nninerous, 
bat they must not be antagonistic to their surroundings. A 
watcher, within whose charge one or several unaccountable 
accident oownr, shontd he removed ; thers is prohably soma 
friction in his neighhourhood, In the sama wav subordinates, 
to whose call for aid the tenantre will not respond, are, in the 
majority of cases, unfit for their posts, In high timhor forests 
in the hot season fires cannot ha controlled hy the forest 
staff, the help of ontsiders must be obtained; but it is with 
suspicion that wa note that these ontsiters have much ex- 
perience ; it is preferable to find them willing in their ignorance 
to be led by an experienced forast officer. All watchers, save 
those immediately concerned, should stand fast when a fire is 
in progress, for’ it is the golden opportunity of the spiteful 
incendiary. 

The tendency of these remarks is that, in discussing the 
points noted on’ by H. H., it should he’ clearly set forth 
what manner of forast wo are referring to, Our ideal is an 
area yielding, say, Rs, 5 per acre per annnm, divided into 
rectilineal blacks by broad lines covered with green sward, 
with a well-fed watcher in a stitable abode at each angle, 
At the other end we may have a forest bringing in no ine 
coma, but costing a ood deal for protection, where we mast 
perforce be content with much less effective measures; but 
there can in no case be any doubting but that judicious out 
lay reduces our risk, 
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Remarks on some forest topics in Burma. 


The May number of the “Indian Forester” reached {me 
when I was on a forest tour in Germany, Tho review on 
the Burma Forost Administration Report in it suggested many 
thonghis to my mind connected with forestry in Barma, 
but I was so much engaged at the time in making notes 
of the various interesting, things wo saw daily, that Thad no 
time then to set those thoughts down in connected form. 

The remarks quoted in the Review by officers on re-pro- 
duction are interesting, though apparently somewhat conflicting, 
As a.matter of fact the re-production question resolves itself 
into three factors :—(1) a sufficiency of seedabearers, (2)a due 
amount of light and (3) a proper condition of the soil. As 
regards (1), when soed-benrers are deficient, the only means to 
stock the ground with the desired species is by sowing or 

lanting. regards (2), we all know that the most important 
jurma species require a great deal of light for germination 
and successful growth, As to (3), the chief desideratum is 
an absence of a matted growth of grass and heavy weed, which 
js obtainable by keeping the ground well covered with 
tres-canopy and judiciously letting in light when re-production 
is required, in sufficient quantity for germination and growth 
of the young plant, and a{terwards a farther introduction of light 
from time to time ‘till the young crop is able to stand by itself 
and suppress the weed with its own cover. 

With reference to the observation, apparently taken from the 
Tonasserim Report, that teak seed grown in some portions of that 
part of the province “fails now to germinate, or if germinating, to 
produce healthy seedlings,” there isno doubt that seed intro- 
duced from another country often succeeds better than local 
seed. At the same time itis probable that the failure of the 
local seed complained of, is attributable to the wrong conditions 
of light and soil rather than to the quality of the seed. In 
this connection I remember the very same complaint being 
made some years ago in regard to the teak seed in the 
Melghat Reserve, in Berar, yet, anyone now visiting that 
forest would be surprised at the great mass of young teak in 
many parts of it, most of which have Eprang up in the last 
15 or 20 years from local seed, produced by the most unpro- 
mising seed-bearers—ancient pollarded troos, full of defects from 
constant ill-treatment of every sort. The same thing is notice- 
able in the Ahiri and Bori forests in the Central Provinces, where 
the seed from old defective trees has produced wonderful results, 
These results have been brought about by continued protection 
trom fies, grazing and haphazard cutting, which bas geadaally 
brought the soil and cover into favourable conditions tor germina- 
tion and growth. These forests were, for the most part, in very 
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open state, when first brought under protection. The first conse« 
quence of protection was a growth of bushes and hardy species 
in patches, which suppressed the growth of weed round them, 
aud it was geuerally around these bushes and on the edges of 
clumps of trees that the young teak at first succeeded in estab- 
lishing itself. These iskands of tree growth have gradually 
oxtonded themselves and new islands are continually being 
formed, so that gradually the ground is becoming ‘stocked, 
the stook being often principally composed of teak, frequently 
resulting in too pure a crop, so-much-so as to favour general 
and oft-recurring attacks from caterpiilars, I think these 
examples of what the seed from old defective teak trees will 
do, show that it is probably not the seed, which is at fuult in 
Burma, The fault is, in fine, to be found in the absence of one 
or more of the three factors mentioned above. In some cases 
it is due to excessive cover, of either tree or bamboo forest, 
more often the latter. Where itis due to tree-cover, judicious 
improvement follings* are required, but, in the ease of continu- 
ous bamboo cover, the chief means of introducing more usefal 
growth must be by planting, and it is in such forests that 
taungya plantations are most aseful and it is to it that the: 
should be chiefly confined. In other cases, reproduction fails 
owing to thick ‘weed and matted grass induced by a too open 
state of the tree-cover. With protection, such open places 
will gradually fill up, the weed will te killed, and they will 
in time come into a proper condition to stock with the 
most useful kinds, either naturally or artificially, as the case 
may be. 
I am glad to see it stated that the great value of taungya 
Janlations is fully recognised and that they are to be continued, 
f think, however, they should be continued on a well-con- 
sidered plan, portions of forest to be stocked being scheduled 
and marked off on the map, so as to prevent the present some- 
what haphuzeed planting, just as it suits the convenience of 
the taungya men. They should be principally made in bamboo 
forest and not as a rule in tree forest, unless the more 
valuable specios are deficiently represented. It is deplorable, 
for instance, to see a fine forest, containing over 50 Xylia trees 
to the acre, destroyed to muke a teak and catch plantation, 
such as it was my ‘sad fate to see more than once in Burma. 
In regard to the planting and weeding of tsungyas in 
Burma, there are a few points which J should like to see altered, 
The planting is generally at 8 feet apart in lines 12 feet apart 
with the object of saving the cost of weeding. Now, asa matter 
of fact, there is absolutely no saving in weeding, as the whole 
area must be weeded, otherwise the enormous growth of grass 
and bamboo would soon suppress the young plants, lt would 
be unsafe to leave any weed at ail between the line. The 
resulting crop from tls manner of spacing does not produce 
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nearly as well-formed young trees as those grown at equal 
distances apart, nor is the ground so soon covered. The young 
trees canuot develop their branches equally all round the stem 5 
those at right angles to tie line are greatly over-developed, 
whilst those in the direction of the line are quickly suppressed, 
The lower over-developed side branches do not become suppressed 
for many years, and when eventually they decay, leave ugly knots 
and wounds on the tronk which will result in defects in the 
heart of the future tree. Besides which, instead of a saving 
in weeding, this unequal spacing really causes an increased cost, 
for the cover of young plants does not close nearly as soon as 
with the regular 6 feot by 6 feet planting and therefore weeding 
has to ba continued longer, ‘There is besides an unnatural and 
premature decay of plants which would, under more favourable 
cireumstances, continue to thrive and do their duty efficientl 
in covering the ground and suppressing weed, Thus, from all 
points of view, the regular spacing of 6 fest by 6 feet, is much 
to be preferred. 

‘The weeding of tho taungya plantations is a very im- 
portant business and requires tibughtial and systematic man- 
agement. When taungya plantations were first started, weed- 
ing was somewhat neglected, consequently some of the older 
plantations have now a rather patchy crop, but of late as yatem 
of weeding in each of the first three years (the first year's being 
done by the taungya men) and afierwards every other year, 
has obtained. ‘This system hus been pushed to such an excess 
tbat two years ago on my tour I found plantations of 15 years 
old, in which the teak saplings were 20 to 25 fect high, still 
being clean weeded, Now it is quite evident that clean weed- 
ings carried on to such an age and state of crop are, not only 
udnecessury, but extremely harmful ; for they prevent any forma- 
tion of an’ understory of other hard-wooded species, so much 
needed for the protection of the soii, for which the light cover 
of teak is wholly insufficient. 1 am convinced from my ob- 
servutions of 3-year-old taungya plantations in Burma,” that 
a fuirly complete stock on ordinary good soil with regular 
spacing at 6 feet by 6 feet, if well weeded for the first three 
years, will have suificiently closed up to dominate the weeds, 
and that, after that age, it will only be necessary to go through 
them, cutting down threatening “bamboos and white woods 
every two years till 7 years old, and then again in the 10th 
and 13th years, In ail theso partial weedings, every care 
should be taken to proserve the other hard-wooded species 
growing under the teak, so a8 to encourage the formation of 
an understory for the protection of the soil. I know by 
experience how difficult it is to get workmen to discriminate 
between what they suould eut and what they shouid leave, but 
this difficulty should not deter ofticers from introducing this 
most nevessury reform, 1 was most pleased to sve that, in the 


62 RuMaRKS ON SOME FORKST Toricy IN BURMA. 


Magayi plantations, a good deal of attention has been paid to 
this question, and that, in most of the older of them, there is a 
good deal of under-wood, which materially aids in the protection 
and improvement of the soil. Of course, it is much easier to 
attend to such matters ina compact block of plantations like 
that at Magayi, the care of which was the principal work in 
his range of the ranger, than it is in a large number of 
plantations scattered over a wide area, but I have no doubt that 
the difficulty can be got over by enunciating a well-considered 
scheme and impressing it on subordinates and workmen on 
every occasion, punishing the latter when they disobey by 
refusing to employ them in future or for a time. 

In concluding these remarks, I should like to say 9 few 
words on the subject of raising teak in bamboo-covered areas. 
It has been proposed to prepare, immediately before any general 
flowering of bamboo, by collecting large quantities of feak seed, 
in order to sow up the flowered areas, but I fear that the 
chances of any great general success resulting from this pro- 
posal are not’ great. It will be too heavy and expensive a 
measure to clear and burn the bamboo stems over the immense 
areas that will be affected, It will, therefore, be only practicable 
to dibblo in the teak seed in the flowering year, or, if possible, 
in the year previous to Howering and leave the resulting plants 
very much to themselves, for efficient weeding over auch large 
areas, covered with falling and fallen bamloos, will be also out 
of the question, Any one, who has had to work or follow 
game in bamboo-seeded forest, will appreciate the difficulty of 
getting about in such conditions. Thus, the young teak plants 
must be left a good deal to themselves to straggle with the 
dense crop of young bumboo, which will soon appear, and a 
large proportion of them must succumb. No doubt after a few 
years we shall be able to go in and save the remnants by 
freeing them from the surrounding bamboos, but 1 do not 
think “these will be numerous. At the same time it may be 
worth while to try the experiment, though I consider it would 
be unwise to base too sanguine a hope on the result. 1 think 
that a steady, well-considered plan of planting up teak taung- 
as, dotted about in the midst of bamboo areas, while they are 
living or dead, will in the long run do more good than general 
sowings at the flowering epoch. Let us steadily continue to 
create islands of teak forest in the sea of bemboos, enlarging 
these as time goes on. It is a work of time, but every such 
jSland created is a lasting gain to the forest, 


Atassio, Iraty : 
} F. B, DICKINSON, 


15th December, 1898. 
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FICUS ELASTICA, Roxb. 
fig.1. Abowt 10 days after germination 
Fig.2. About 1 month alter germination. 
Fig. 3. Six weeks after germination. 
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Rearing India-rubber plants in Dehra Dun, 


I received about 4 Ibs of Aseam India-rubber seed fram the 
Director, half of which was sown in nursery beds, which were 
specially preparad with one part pieces of bricks, one part char- 
coal and one yart dried cowdcng well ground, on the 23rd April, 
1898, ‘This did not germinate till the end of the first week of 
Tune, 1898, i. ¢,, it did not. germinate till the rains had commenced, 
although the nursery beds were well-watered and kept moist, 
Of the remainder of the seed, 4 Jos, were sown in nursery bods 
on the Tih July, 1898, The first lot of the seeds sown germinated 
tell but the seedlings being very amall and not able to cate 
hold of the soil, were washed away when the heavy moonsoon 
rains came. The second lot of seed hegan to germinate five days 
after sowing, but the seed was so light, that much of it was 
washed away. The remaining glb of the seed was sown on 
the 7th July, 1898, in 16 boxes and flower pots, and the boxes 
and flower pots were kept in the potting sheds, where they 
could get little light, in the School compound and fruit garden. 


The following was the compost in which-the seed was sown in 
hoxes and pote; one part, halfeinch ar smaller pieres of hricka, 
one part charcoal, half-inch pieces, and one part leaf mould 
with a little dried cowdung well ground for top dressing. ‘The 
seed began to germinate five days after sowing and continued 
to germinate till the 15th August, 1898, 

From the nursery beds I got 108 plants of Endia-rabber ; 
the remainder of the plants and seeds were destroyed or washed 
away in the monsoon rains, though carefully protected with 
thatch. From the 16 boxes and pots I got about 1,600 plants, 
out of which about one thousand plants have been potted and 
basketad and about 600 plants, being very small, aro stili in the 

joxes. 

From the above experiment TU conclude, that India-rubber 
seed reqnires for its germination that the atmosphere should be well 
ebarged with moisture, so that the dry season is unsnitable. 
The st time, therefore, to sow India-rubber seed at Dehra is 
during the early part of July: it also germinates in August, but it 
ig almost too Jate, as the whole of the seed will not be able to ger- 
minate before the atmosphere begins to cuol, und ulso the young 
seadliogs have not snfficient time to grow before the cold season 
bogins. The sowing of the India-rubber seed in the open is 
objectionable, because the rain, either directly or indirectly, when 
tatties are put over the nursery beds, destroys and washes away 
the young seedlings and sead, The best way to grow India-rabher 
seed is to sow the seed in boxes and large flower pots in the 
compost mentioned above, and place them in potting sheds 
or verandahs, where they can receive o little light, and 
never to allow the boxes and pots to get dry. The watering 
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should bo carefully managed, so that the young seedlings are 
not rooted out and the seed is not washed away. 


. BIRBAL. 


The growth of the seedling. At first a pair of cotyledonary 
leaves appear, which are about one-tenth inch in diameter, orbicu- 
larovate, emarginate, dull green, minntely petioled. Above these 
come outa pair of opposite leaves. These are stipulate (as are 
also all succeeding leaves), slightly erenate, distinctly emargi- 
nate, membranous, with faint indications .of arcuate nerves 
at the sinuses of an intramarginal vein, very shining above 
until superseded by the next leaf; one of the two leaves is some- 
what larger than the other, Above these the leaves are sub-oppo- 
site when they appear, but soon become distinctly alternate hy 
the elongation of the stem, each succeeding one larger in size 
Unan the one west below, and much brighter especially when fully 
grown, The fourth leaf aboye the cotyledons is about 1 by “6 in., 
ovate, distinctly crenate, emarginate. The next two leaves, the 5th 
and 6th, are oblong, 2 +> 2°5 in. long, still emarginate, but the cre- 
nations are very shallow in the last leaf; lateral nerves 4 to 6 pairs, 
slightly areuaté, ‘Then comes out the 7th leaf, all by itselt, 8 by 
12in,, oblong, with 6 to 8 pairs of parallel nerves and 2 to 3 in- 
termediate ones between, no longer emarginate, but acute and 
almost entire, with a row of white glandular dots along the 
margins. This is the first leaf that reveals the identity of tho 
plant. Beyond this the leaves become thicker and thicker, the 
lth being ahout as thick as a normal India-rubber leaf, By 
the time the 5th leaf appears, aswelling is noticed below the root- 
collum, which goes on increasing in size, as is seen in Fig. 3. 
Neitier F. bengalensis nor F. religiosa seeding has any swell- 


ing of this kind. 
UPENDRANATH KANJILAL. 


Notes on the Experimental Tapping of Rubber-trees 
in the Charduar Plantation, Assam. 


Experiments in tapping 21 selected trees in compartments 
and $ of the Charduar rubber plantation during the years 
1896-97, and 1897-98 the results of which are shown in detail in 
Appendix VI of the Assam Forest Report for 1897-98, gave a 
yield of £8 seors in 1896-97, and of 24 soors in 1897-98. Tho 
trees experimented on have’ been lightly tapped, and show no 
signs whatever of having suffered in any way; there appears to 
me, therefore, to ba mo reason to suppose that other trees in the 
plantation of” similar age, the oldest. experimented on bein 
over 20 years and the youngest 17 years, would be damaged if 
subjected to similar light tapings. 

Tho compartments that contain trees not less than 17 years 
of age, that is, in which vacancies were finally filled up over 
17 years ago, are Nos, 1, 2, 3 and 4 These compartments 
cover 318 acres, and contain 5,221 trees, as ascertained by 
actual counting ; of these, alternate trees (say, 2,600) were over- 
tapped for three successive years in 1889, 1890, and 1891, with 
a view to killing them out, asthe trees had been planted too 
close together to admit of proper development of their crowns, 
on which the full growth of a tree depends, It was found, 
however, that no amount of tapping affected the continued growth 
of the tree, and the opening out of the roots showed that all the 
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trees in these compartments had become fairly anastomosed, or, 
in other words, that the plantation bad become practically one 
huge tree. 

The question now for cosideration is whether the systematic 
light ‘npring of all the trees in the compartments Nos. 1, 2, 3, 
and 4 should be carried out every year, under the personal super- 
vision of the Di onal Forest Of cer and his Divisional Forest 
staff as an experiment, and with the view to Government's 
obtaining some present return for the expenditure incurred in 
forming the plantation. This expenditure from 1878-74, when 
work on the plantation commenced, np to 30th June 1898, 
amounts to Rs. 1,67,627, or Rs, 75-8 per acre for the 2,218 acres 
that bad been planted up to that date, including 518 acres that 
were disforested in 1896-97 for tea cultivation. 

The prosent value, taking it to be the cost debitable to the 
existing plantatation, may be accepted aa:— 


Ra 


‘Total coat incurred up to 80th June 1898 a 
Deduet 


‘Value to be recovered for rabber-trees on 618 acres 
disforested, fixed by the Government of India at 
Rs, 89 per acre on 482-87 screa actually 

established ip Be ws 18,832 
Expenditure thet may be written off as incurred on 
# the experimental stage, ¢, eon learning how to 
plant rubber successfully, tsken to be cost up to 
1880-81 and partly up to 1882-83, up to which 
years almost all previous plants had to be 


replac “ = 1 
Sales of rubber, seed, and seedlings, 1897-98 .., 1,050 
53,882 


Balance ae 1,138,745 


which on 1,700 acres of plantation existing on 30th June 1898, 
equals Rs.’ 67 per acre. With the experience gained, it is 
estimated that future extensions will cost a maximum of Rs. 40 
per acre, 

Tapping lightly all the trees in compartments Nos. 1 to 4 
including the 2,600 that it was attempted to kill out and the 21 
that have been experimentally tapped during ench of the Inst 
two years, may, it is expected at a low estimate, give the 
following results 

‘Two thousand and six hundred untapped trees may Mads. Srs. 
be expected to yield annually an average of 

1 seer per tree ‘sa ted 

‘Two thousand six hundred and twenty-one tapped 

trees at 4 seer per tree iy o ve 82 80 


Total a 97 30 


72° mxpaamdeytaL varbine of mUsbun-toeie ht aseusl 


say, 8,000 Ibs., the cost of collecting which will be 8 annas 
per Ib., or Rs. 4,000. 

The value in London of the samples sont from the plantation 
tappings in 1896-97, throngh the Reporter on Economic Pro. 
duots to the Government of India, was 22. 8d, per lb. The report 
on tho valne of samples (24 seers) sent to that officer, the 
result of tappings in 1897-98, has not yet been received. 

Mr. W. KB, Lawes, Saporiatendent, Bashwanta Tos 
Company, has kindly placed the following information at my 
disposal’ regarding the result of tapings of 121 rubber trees 
that were planted about the coolie lines of Dikorai garden, some 
17 to 20 years ago, and have not been looked after, having 
been cut about from time to time by the coolies. These trees 
wore lightly tapped by tappers supplied by the Deputy Con- 
servator of Forests, Darrang Division, and rubber was shipped 
to London early in 1898. 25 


dbs. 
Rubber obtained by tapping .., on a 180 
Rabber sold in London te oe oe 170. 
Consigned in London to Messrs, George 
Williamson and Company ; realised in 
London on 170 Ibs. at 3s. 3d. per Ib, Re Ag 
£ 27-12-6 (say) he ws 415 8 
Deduct— Re. As. ‘g 
Cost of tapping ih 90 0 
Freight to Caleatta, Re. 1 per maund (say) 28 
Freight, Calentta to London, and other 
charges, £ 2-2-6 (ssy) 8 annas per Ib. 
on 180 lbs, we B20 
ve 124 8 
Profit oo 291 0 


or Rs, 2-6-0 per tree, © 

From the above data and statistics it may be assumed. 
that, taking the sale value of the rubber in London at 22, 
8d. per Ib, as reported by the Reporter on Economic Pro- 
ducts, the financial results of the annual experimental tap- 
pings proposed may be safely estimated as follows : 


Sale value of 8,000 Ibs, rnbber in London at 22. 8d. 2 
per Ib, at la, 4d. per rupee te oa 16,000 
Deduct :-— é 
Ra, 


Cost of tapping 8,000 Ibs, at 8 annas per 1b, 4,000 
Freight to Caleutta at Re. 1 per mavnd, say 98 is 
Do. Coleutta to London, and other charges 
at 3 unas per Ib, vi va 1,500 
: —— 5,698 


Re. 


Profit oe 10,402 


Anis @XHIBITION. 5 bs 


which equals about Rs. 2 per tree, or on 318 acres, Rs. 32-11-4 
per acre, and on eost per acre over nearly 50 per cent. 

I have been somewhat diffident at putting forward pro- 
posals for systematic tappings for fear of eventual evil results 
‘on the capital value of the plantation as a property in which 
a considerable amount of Government money Tiss been exponded. 
I think, however, that, given proper persnal supervision by the 
Divisional Forest Officer and his staff, the time has come when 
at least the experiment should be tried on the most mature 
area of 818 acres outof the 1,700 acres that have been planted 
up, and 1 therefore advocate, after having visited the planta- 
tion again, that action should be taken in this direction during 
the present tapping season. 


Datep Cap Trzpue, # A. L. HOME, 
The 10th November, 1898, Conservator of Forests, Assam. 


Forests and Water-supply. 


Botb in Europ and in America this question is receiv. 
ing much attention, and as facts are of more importance than 
many theories, no excuse is needed for reverting to the subject 
in order that a knowledge of these facts may be as widely 
spread as Possiile The Revue des Eaux et Foréts has two 
more articles on the subject ; one from the pen of M. A, Mathey, 
the other from that of M. Cb. Broilliard, the valued friend 
and teacher of many Indian foresters. M. slathey treats of 
Switzerland, and especially of Berne. Since 1868, this city has 
established water-works in five or six valleys containing springs 
with a more or less fluctuating flow, as follows, on the average 
of about 10 years :— 
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Smallest Greatest 


mesa flow, mean flow. 
Litres per Litres per Anonal 
bs minute, Date. minute Date. variation. 

Garel 1,011 18 Jan. 4,154 Feb. 
Schliern 200 13 Ap. 78 Bep. 
Schorlinthal 2,222, 80 Sep. 11,6000 Sep. 
Flee Moulin Baz 4 a 1539. Nov. 
Briianback ‘1,765 u r. 4,390 Oot. 


er 


It will be seen that some of these springs vary in their yield 
more than others, and also, that the smallest yield occurs at 
different periods, For a town-supply, it is important that there 
should be little variation and that the time of minimum yield 
should be doferred as long as possible (owards the next rainy 
season. 

The Fier Moulin and Briinnback springs are favourably 
situated, in that the greater proximity of high mountains causes 
the anow to lie longer and the rain to come sooner, but they 
are also protected by dense forest. Gasel and Scbliern being 
exposed to the South, have both been planted up and aro well pro- 
tected by forest, but Scherli is more open, having only one bit 
of forest high up. Its variation is greatest, The rains of the 
autumn of 1892 (1893 ?) caused the Scherli springs to flow at 
onoa, while Gasel showed little effect till January 1894, and 
Schliorn till April 1895. After the great drought of 1898, the 
Scherli springs, being unsheltored, reached their lowest level 
by September 30th, 1893, while the minimum flow was delayed 
at Gasel for 8} months and at Schliern for 6} months. It is 
thus highly desirable that tho Schorli basin should be planted 
‘up as soon as possible. M. Mathey relates, by way of a moral, an 
incident in which he took a leading part. In the Commune of 
Flacey (Cote d’or) ie a small plantation. The Mayor was 
grombling at the rate of growth and the small revenue, and 
even talked of cuiting down the whole. The village brook 
was just below, and in flood, as it had been raining. A week 
provious it had run nearly dry. This was pointed out to him 
and he was presented with the anggestion that, so far from cut- 
ting down, he ought to plant up 200 acres in Wezy, dry Kim- 
meridge limestone, producing a rental of barely 2 shillings an 
acre. It then came out that at the beginning of the century 
this barren land had carried an excellent oak coppice, and that 
the full and regular eupply in the brook was still held in 
remembrance. The planting of Wezy bas actnally begun, and 
the people of Flucey will long have cause to thank their Mayor 
and M. Mathey. 

M. Broillinrd takes us first to Russia and aske » question os 
pertinent here in India as there. The Russians have ascertained 
that in regions of very small rainfall (e. g. Deccan) forests lower, 
and lower considerably under some conditions not too clearly 
defined, the level of sub-soil water. Will they, the Russia 
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(or Indian non-forest officials), at once hasten to use the fact 
as an argument against having any forests there? Whatever 
may happen, or has happened here, the Russians will take good 
vare to be led astray by no such error. They can seo their 
vast rivers dwindling and silting up before their eyes. Our Deccan 
streams are already dry, and responsible officers calm their 
consciences by saying that it always was so, and must be £0. 
But they do not know that it always was so, nor will any 
forest officer believe it, 

‘The Chief Fire Warden of Minnesota, Mr. O. C, Andrews, 
has just published his annual report under the title “Forest, 
maintains water-supply,” and his title is based, not on ideas 
but on solid facts, America is a young country, but its officials 
have no native press to be afraid of, and can look facte in 
the face. Fifty years ago the American naturalist, Henry D, 
Thoreau, wrote “The Maine Woods,” in which he stated “the 
primeval forest is always and everywhere moist and mossy,” 
and again, “ the surface of the soil in the Maine woods is every- 
where spongy and full of moisture.” George P. Marsh, another 
reliable witness, wrote to the same offect. William Cullen 
Bryant also: “fifty years ago, larga honts, heavy laden with mare 
chandise, plied up and down the. Cuyahoga river; now, a small 
boat. or skiff is all that can pass, even in the lower reacl 
(the American work not. being available, the quotations are 
translated from the French, ard will, therefore, not be the 
ipsissina verba), Both, Minnesota and the York States are feel- 
ing the diminution of water-supply. In 1884, New York nomi- 
nuted a commission of enquiry under Professor Charles 8, 
Sargent to report on the condition of the Adirondacks. This 
mountainous plateau feeds several great rivers like the Hudson 
and Mobawk, and many small ones. The report stated that 
the influence of the forests was felt far beyond the limits of the 
State, and that their destruction would be followed by far- 
teaching commercial disaster. ..““‘The future of the rivers rising 
‘in the Adirondacks can be deduced from their past. Great 
changes bave been. observed since the forest area has been 
‘lessened. All the evidence obtained by the Commissioners 
‘goes to show that the summer yield of these rivers has dimin- 
«ished: within the memory of man by from 80 to 50 per cent. 
‘Many little streams, which, 25 years ago bad an abundant 
‘summer flow, are now dry for some months of the year. The 
sflow is becoming more uncertain and irregular every year, 
‘and the losses by spring floods and summer drought go on 
‘increasing. All this is due to the destruction of forests, and 
‘tho evil will increase if matters go on us ut present. On the 
‘tributaries and hend-waters of the Mississippi, the Sainte 
«Croix, and the Red River, lumbering bas been practised for 
< the last fifty years, and in consequence of the destruction, the 
+volame of water has diminished.” Mauritius and Réunion’ are 
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arid spots in tho midst of water, but’ only since their forests 
were destroyed. In St. Helena ‘an important spring had dried 
up, but was restored by planting. Laboratory experiments 
are difficult to devise and of doubtful value, since they cannot be 
carried out under true conditions. Marshal Vaillant cut off a 
branch and placed the cut end in water. The evaporation from 
the leaves was prodigions, far more than the whole rainfall. 
The conclusion to be drawn is—Wil, A ont branch is not 
a growing tree, and a growing tree in some conditions is not 
like a growing tree in other conditions. The quantity evaporated 
is inflaenced especially by the quantity available. When the 
supply is small, the trees manage to get on with little. The 
pine, if water is plentiful, evaporates immense quantities, but it 
can also live on soils where there is almost none, vide the 
Southern and Western aspects of the Alps in the valley of the 
Durance. Even the spruce, which will grow in a marsh, never- 
theless flourishes on the dry limestones of the Jura, The 
Eucalyptus has done good service in drying up swamps, but in 
‘Australia it frequently grows in places subject to terrible 
drought, 

‘A good European case is that of the forest of Hardt, 35,000 
acres, on Rhine alluvial deposits to the South-west of Mulhouse. 
The sub-soil is a great. depth of coarse gravel and pebbles without 
capillarity, and the sub-soil water is down at Rhine level, some 
45 ft. below the surface. A branch of the Rhine and Rhone 
canal passes through the forest, without a lock, for 12 miles. 
One fine day the bank burst and the forest was completely 
flooded. Within three days all the water disappeared, faving 
sunk in at once to the 45 feet level. There is here no protecting 
canopy of high forest, only'a coppice with standards consisting of 
oak, hornbeam, &c,, on a shallow Tmestone soil with the great depth 
of pebbles below. The aspens die ont at 20 years old, and the oak 
standards often die also when isolated, but the coppice, exploited 
at 80 years, is fairly productive. Now, here is » forest which 
certainly does not pump up water from 46 feet below. What 
can it evaporate? Certainly less than the annual rainfall, for 
much or most of this sinks in at once, yet the coppice remains 
complete. It is probable that after the abundant spring sap has 
fally formed the new leaf, the evaporation becomes quite small, 
If a branch is cnt in the spring the section will wet the fingers, 
but ifout in summer it is barely moist, In the spring drought 
of 1893 the leaves withered on the trees, while in the summer 
dronght just past, they remained perfectly green, Plants in 
pots give widely differing results; one experimenter oven found 
that such plants evaporated a solid yard deop of water within 
the year, Mr. Samuel B. Green, Professor of Horticulture 
and “Forestry at the Minnesota University, found that forest 
trees, evaporating less than agricultural crops, evaporate per 
acre from 500,000 to 1,500,000 pounds of water during the 
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season of growth, or a layer of 6 to 17 centimetres deep, say 
24 to 7 inches. Ebermayer, a most competent observer, found 
that sandy soils allow to filter through them more water than falls 
on the surfuce, This appears an inconceivable marvel, but it may 
be accounted for on the supposition that the soil condense 
moisture from the air. Bat whence does the air obtain it in 
adry summer? Evidently from the leaves. Hence the same 
water serves over and over again. Here is food for reflection, 
A forest has mould, and thereby substitutes a sponge for a 
mere sand filter, Consequently, in regions of small rainfall, 
a forest is even more usoful than where rain falls in plenty. The 
left bank of the Saone between Darney and Monthnrenr is 
covered with forest, the right bank is cultivated. Brooks enter 
tho Saoue from both sides, but. it is not precitely the right bank 
which provides most of the water. These are ‘all facts outside 
polities and their consideration may be recommendend to all 
whom it may concern, 
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The production of Sandal-wood. 


The maintenance of a permanent supply of so valuable 
a product as Sandal-wood has heen fally vecognized from 
the earliest day of Forest Conservancy in India. It would 
have been strange indeed, if a wood, which sells at an average 
rate of some Ks. 800 a ton, had not been appreciated at its 
fall commercial value, And yet there are no fixed opinions 
2a to the best means of assuring a sustained yield, and there 
is a want of a definite policy by which alone tho existing 
resources can be utilized to the best advantage, and a never- 
failing, possibly a steadily increasing, anuual yield can be 
guaranteed, 

Tho natural habitat of the tree (Santalum album) is cir- 
cumscribed and there is no encouragement to propagate it outside 
the limits within which it grows naturally. Indeed, it is 
doubtful whether the wood of trees cultivated elswhere is suf- 
ficiently rich in oil to be of commercial value. 

Under these cireumstances we can only look to certain 
districts of Madras, parts of Mysore, and the dry Northern por- 
tion of Coorg to supply the demand for Sandal-wood, and it 
is to the growing of the trea in these parts that our remarks 
will be directed. 

The tree is well known to demand a comparative dryness 
of climate, where the rainfall is moderate (20-50 inches, vide 
Brandis’s Forest Flora, p. 899.) and heayy clouds are not 
liable to give oxcessive moisture to the atmosphere, and to 
grow in poor soils composed of sufficient gravel to make them 
porous and consequently well drained, It is generally found 
at an altitude ranging trom 2,000 to 8,000 feet. The young 
plant is extremely jelicate and the tree is always shade-endur- 
ing. Ik is especially sensitive to fire, and is too often killed 
outright by it. Cattle and deer eat it ravononsly and destroy 
Jarge numbers of the young plants, which spring up pro- 
fasely from soed, which is generally scattered by birds wherever 
the tree is common. 
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It ia not found in dense forests of good growth, and affects 
only dry open woods of gonerally poor growth, It springs 
up much moro commonly in hedge-rows, in clumps of lantana, 
and amongst shrubs, all of which afford it the requisite shelter 
and protect it from animals, It is rarer inside forests that have 
been reserved, than in and about cultivation, a fact which ie 
perhaps due to a want of such undergrowth as would protect 
the plants from deer. It will be seen that the conditions requi- 
site to its growth mark the Sandai tree as perhaps the most 
delicate of our forest trees, and it is small wonder that planta- 
tions of it have not altogether, and sometiies not even partially, 
succeeded. Still; some success has been attained, and for the 
fature supply of the wood, wo may deal with the threo fol- 
lowing sources, 

T.—Trees near caltivation, in hedge-rows, on grazing ground 
or private lands. 

IL—Trees in reserves, grown either naturally or by cultural 
operations aiding natural reproduction. 

IL, Trees in regular plantations. 

The question arises as to how far and by what means 
the supply can be maintained from each of those classes of 
Sandal-producing tracts; and it is possible that the same 
answer may not be suitable to the different provinces of Madras, 
Mysore and Coorg, . 


L—Trees near cultivation, in hedge-rows, on grazing ground 
or private lands. 

In 1890, Mr. Hill, then Oficiating Inspector-General, 
wrote in an iaspection note on the Coorg Forests. 

“The present supply ef Sandal-wood, coming as it does from vil- 
Jago lands, cannot be usintained from this source; for, although some 
reproduction takes place iu the lautana hedges, the young plants are 
greedily eaten by cattle and goats, and the people regard them with any- 
thing but favour” Recently, the Deputy Conservator in charge has ex- 
pressed the opinion ‘ that he would rely maialy in the fatare for Sandel 
on those areas, protected forest and village lands, where the spocice grows 
best naturally, taking al] posciblo measures to foster and protect all 
naturnlly-growa Sandal,” and has proposed “that while strictly 
maintaining the present Government monopoly in Sandal, the ryot should 
be given  diroct pecuniary interest in the growth of new, and in the pro- 
tection of existing Sandal trees on his land.” 

This Proposal is supported by Colonel J. Campbell-Walker, 
Conservator of Forests, in Mysore, than whom no one has greater 
experience in growing Sandal. He writes— 

“I conaider that every endeavour should be made to secure the 
thorough protection of areas at the disposal of Goverament containing @ 
natural growth cf the tree, and the cordial co-operation of owners or 
occupiers of private lands in encouraging and protecting ita growth, 


which I would do by a liberal scale of payment for each 
rich Doel pay for each mature 
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fat aa Wi \d-private lands are co) i 
remain doubtful whether the owner's or occupier’s interest can be 
sufficiently aroused by a promise of payment, 50 or 60 years 
hence, to make him think of either raising or protecting young 
plants in his hedge-rows. And trees which are out of reach of 
cattle are sufficiently protected by law, and no pecuniary interest 
in them seems to be called for. The only justification for such 
a concession to the ryat would seem to be the certain expectation 
that natural reproduction would improve, and the future supply 
‘of wood thereby increuse, 

‘As regards the protected forests referred to by Mr. Pigot, 
it is visionary to look for Sandal reproduction, so fong as they 
are open to grazing and unprotected from fire; and if it {a 
feasible to close them to cattle and ensure their protection from 
fire, there should be no objection to their reservation. .As 
reserves ouly can they get the thorough protection advocated 
by Colonel Watker, and which Mr. Pigot doubtless allows to be 
necessary for the growth of Sandal. The desirability, howaver, of 
keeping up the supply of Sandal-wood from the frst soareo 
cannot be gainsaid ; and if the ryot can be induced to grow the 
tree on bunds and in hedge-rows, so much the better! We are 
somewhat sceptical of any very material results. On grazing 
grounds it is quite clear that only euch odd plants as spring 
up under the protection of lantana, or thorny shrubs can survive 
and these must be in great danger from fire. Any areas at the 
disposal of Government which can be freed from grazing, must 
be available for reservation, and, as reserves, be capable protec- 
tion from fire. It seems, therefore, that, notwithstanding that 
supplies have hitherto come from the first source, where, it 
may be‘admitted, the surviving traes seem to grow best, it is 
unsafy io trust to it for regular reproduction. There should, 
wo consider, be no abandonment of it as a present supply, and 
every effort should be made to work it so as to make the supply 
as lasting as possible. It is, however, too Utopian, in ont 
opinion, to look for » permanent supply of mature Sundal-wood 
trees from any open areas roamed over by cattle and goats, 
where the plants run the constant risk of being eaten, of being 
burnt by jungle fires, and of being hacked down by the villager. 


‘[L—Trees in resences, qrown either naturally or by cultural 
operations aiding natural reproduction. 


Colonel Campbell-Walker now writes. 


«<T do not assert that the tree cannot be reproduced artificislly, 4. ¢., 
by regular planting, but it is difficult, and, in my opinion unnecessary, 
as the same or hefter results van be obtained by thorough protection 
of existing areas go as to secure natural reproduction, and by cultural 
operations in the shape of sowing end dibbling seed under existing 


gromth, 
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Mr. Hill wrote of the Coorg Forests in 1890. 

‘The reserves * © * must bo looked to for the supply of 
the fature, and these reserves contain sere few old tress and but 
little young growth. The natural young growth of Sandal in the Jainkal 
belt however, points to the conclusion that in the Northern reserves 
much may be done by cheap cultural operations to introdnce Sandal 
in quantity over large areas, where fire-protection is assured and there is 
little or no grazing. In the Sandal belt there are scarcely any old 
trees and the young growth seems to have sprang up under favou able 
conditons of roll and shade from seed dropped by birds, These conditions 
seem to prevail more or {oss over the hilly portion of the Gangawara, 
Ganagurn, Alar, Nitda and Yodavanad reserves, where not grazed 
over, and, if this is the oase, the systematic dibbling in of Saudul seeds 
would be followed by the beat results,” 

The Coorg Annual Reports up to 1896-97 show that, while 
some 1,700 acres had been treated with dibblings or cultural 
operations, all except 100 acres of the previous years, and 400 
acres of the current year had failed, and scarcoly a single 

lant had survived. It is said that the want of success was 
lue in one caso to late sowings, in another to excessive rain. 
But the experiment does not seem to have been either carried 
out with care and intelligence, or to have been fuily reported 
upon, 

In Mysore, about one-third of 14,000 acres of plantations, 
classed as stocked, was treated by the planting of Casuarina, 
Albizzia sp. and Sandal in pits. Neither the Albizzia sp. 
nor the Sandal seedlings succeeded, only the Casuarina 
remained and this proved an excellent nurse for Sandal, which 
came up from seed, over the remaining two-thirds of the 14,000 
acres stocked. Dibbling or sowing in situ has been carried on to 
a greater or loss degree. On the whole it is estimated that 20 
Sandal trees have been established to the acre over the stocked 


area, 

In 1896, Colonel Campbell-Walker reported — 

“Tho most gratifying results observed in the shape of Sandal 
growth under Casnarina were certainly in the Lakkesandra and Krich- 
narajpura plontatious, These blocks have an aggregate area of 753 
acres, of which sbout 400 aro classed as stocked, containing abort 
1,00,000 Casuarina of difforent ages. 

‘The planting of Casuarina was commenced in 1888, when a few 
nursery-raised Sandal seedlings were also put ont, but did not flourish, 
Dibbling was commeneed in the following year, co the oldest Sandal 
plants sre seven years old, and some are certainly 18 feet high, with 
faxariant flings and a healthy and, robust appearance generally.” 

Now, if Sandal can be raised in this way, with Casuarina 
as nurses, there seems to us no roason why it should not be 
raised from seed by dibbling in all fire-traced reserves, 
where the conditions of soil and climate are suitable, The 
necessary proteotion from cattle will be effective, and it will 


only become essential to regulate tho oyer-head cover, or 
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any undergrowth that may exist to the degree of density 
required by the Sandal tree in order to make certain of success :— 

Colonel Campbell-Walker considers that in dibbling, the 
soil should be loosened to a depth of at least one foot, in 
patches, 6 or 12 feet square, 

He says the plants will not stand ‘drip,’ and that the 
cover should not be too dense, He considers a suitable chelter 
to be that of bamboos and thorny sburbs, or Jantana, if kept 
under control. The squares, he says, shonld be previously pro- 
pared, and sowing should commence with the setting in of 
the S.-W. Monsoon rains, and be discontinued during breaks. 
He adds, that it is better io do a small area well, than a 
large area badly, and that he does not believe much good is 
done by desultory dibbling or scattering seeds broadcast, 
This advice is well worthy of carefal notice, and, in our opin- 
ion, the suecess obtained under Casuarina should show the way 
to the general introduction of the Sandal into all suitable 
reserved areas. 

These would then be a safe insurance against any falling 
off in the permanent supply of the wood, [¢ should be 
remembered that, once the seedings are established and have 
reached a few feet in height, it wil be necessary to give them 
gradually more light, and possibly in due time to free their 
crowns entirely, 

Colonel Gampbell-Walker was once of the opinion that the 
Sandal, like the Oak in Burope, likes its head free and the 
ground covered. * It will, we need hardly say, be necessary 
fo proceed with the greatest caution in exposing to light a 
delicate tree like the Sandal, especially when it has grown 
ander cover for years. 


LIT— Trees in regular plantations, 


Up to 1896 tho plantations in North Coorg, as « whole, 
were considered a success, and the then Deputy Conservator was 
of opinion that, judging from the older plantations, they would 
bo wall able to supply the demand after a period of 20 years. 

Colonel Campbell-Walker has recently recorded that he does 
not think wecan rely on the plantations for our future supply. 
Mr, Pigot reported last year on the Sandal plantations of 
Coorg 18 follows : 

“OF the Sandal plantations or artificial eowings it may confidently 
be said that their present condition does not warrant their being 
counted upon to supply 120 tons (or even much less) of wood 20 
yours hence, Their condition on the whole is nnpromising, and & 
considerable part of their total nominal area of 790 acres should be 
written of, 


a 


© T think it requires moderate high over-head protection but plenty of 
-Widelight, with ‘tho moi) ‘at the roots protected by herbs and. tubers q 
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Mr, Pigot further reports— 

“Tt is said that the conditions of the plantations in 1890, 
afforded every promise of success, The change for the worse han 
happened since, and specially within the last two or three years. 
In 1890, there wero no treca aged from 20 to 35 yoars, ond it ia 
emongst the older stems that disease and death are at present 
common.” 

Now, it is observed that, when Mr. Hill inspected the 
plantations in 1890, he found they had been weeded to excess, 
everything being cat close to the ground, and the isolated 
Sandal trees left like fruit trees in a well-grazed orchard. He 
wrote “ Weedings must be steadily continued through the second 
and third years, and even later; but, as the plants grow up, 
only such growth ax ix actually wveretopping them should be 
removed. Wow has the injunction, given above in italics, been 
carried out? Turning to paragraph 89 of the Annual Report. for 
1894-95 we find, 

‘Even Sandal itself cannot stand very thick dantana, Lately 
T have had few lines opened through dense dantana where Sandal 
had been sown some five years ago, and which was known to have 
germinated excellently, and for two years was not last sight of. In these 
Yines, for every one weedy Sandal, nearly a hundred dry rotted stems 
were found from three to fony feet high.” 

Again Mr. Pigot says— 

“Other areas, such as’ the Frazerpett plantation, have completely 
failed, owing, no doubi, partly to the spreading and vigorous over-growth 
of lantana, 

Would it not seem that the bad condition of the plantations 
is due to the very mistaken idea that, the more Sandal trees 
are smothered with close, dense, dripping cover, the better they 
flourish ?—Before the existing plantations are condemned and 
their extension is given up, it is incumbent on those in authority 
to satisfy themselves that failure, or the unsatisfactory condition 
of ibe trees, is not due to any of the following causes— 


(a) The choice of an unsuitable site. 

(6) The absence of nurses or a suitable shelter-wood. 

(c) Insufficient stocking in the first instance. 

(d) Destruction by fire. 

(2 Destruction by animals, 

(7) Injudicious weeding, 

(g) Neglect to weed. 
but to the absolute imadaptability of the tree to regular plan 
tations, It seems to us that it Sandal can be grown with Casu- 
arina nurses, in chanco squares (we sbould call them ‘ pits’) as 
advocated by Colonel Campbell-Walker, the steps to regular 
plantation are simple and only two, viz.. to adjust the shelter 
food #008 to afford the protection given by the Casuari 
and to bring the pits into line at regular distances apart. 
Then, given plantations raised and maintained to mutarity, 
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there would bs a regular permanent supply of wood from a 
limited area, which could be easily protected and exploited, 
instead of scattered over wide lands which cannot be protected 
from fire and cattle, and over which the exploitation even 
is uncertain and surrounded by difficulties, 

In conclusion, we disapprove of the idea of abandonin, 
the attempt to raise Sandal in regular plantations, by whic 
means the greatest quantity can be grown on limited areas. 
We strongly second the proposals to introduce Sandal by dib- 
bling in seeds throughout reserves that are suitable for its 
reception. And, while we see no objection to encouraging ryots 
to grow the treo, we deprecate any reliance being placed 
on a permanent yield from any lands which cannot be closed 
to cattle and protected from fire. 


Thinnings. 


The following is a somewhat free translation of an article 
in the Revue des Eaux et Foréts by M. Broilliard, which 
cannot fail to interest his disciples and our other readers. 

“A thinning consists in lessening the crowded con- 
dition of the crowns of tho best trees in a canopy, 80 as to favour 
their development.” Such was the definition I formulated in 
1874, while touring in the high forests of oak in Central France. 
By great chance I came upon it while looking up a note on the 
Hardt, and I found it again amongst a few passing remarks 
noted on the exotics in the Park of Coucheverny, and on the 
staves and headers of Blois. Have | atated it elsewhere? 
Whether [ have or not, this is the general idea that has guided 
me in the thousands of operations of the kind, which I have had 
to direot since 1854, and to~lay it still satisfies my conception, 
though like every definition, it remains incomplete, and is even 
dangerous. Comparing it with others, sturting from the stems 
tobe removed, the idea is seen to be quite different. Let 
us see the application of it. 

‘Among our forest trees the oak is the one, whose proper 
bringing up is the most dificult, notwithstanding the fact that 
an oak wood, left entirely to itself, may be sometimes a 
marvellously fine sight. For an instance, one has only to 
visit the Plantonneé wood, in the Troncais district, if it 
atill exists; nevertheless we cannot look on a lot of oaks, 200 vears 
old, and only 50 cm. diameter, while another lot of tho 
same age are twice as thick, without enqniring into the mode 
of treating the latter. They are not so tall, of course. The 
former, with boles of 20 metres long, give about 24 m.c. of 
timber each, and are worth 100 francs apiece. ‘The latter, 
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with boles of only 12 metres long, give 7} metres cubes and 
aro worth 600 francs apiece, The one wood may contain two 
hundred of the smaller trees to every 50 or 60 of the larger 
ones in the other, but, apart from the money gain, the difference 
in quantity of material on the ground is not all loss, for many 
surplus stems will have been taken out in thinnings. There is 
noneed for speculative argument, however; the fact is convincing. 
Slow-grown, soft-wooded oaks of 50 cm. diameter make poor 
planks, or, may be, a little wood for cooperage, whereas the trees 
of groater girth are good for every purpose. Let us thin out 
our crowded oaks, we shall in that way reap other advantages 
also, 

A beech wood is constituted naturally, and, almost always 
as a dense crop, in which the stems lengthen and the crowns stretch 
up to even 50 metres from the ground, and almost always if the soil 
is deep, without risk of their fature being compromised. But 
if left to itself, the beech forest, handsome as it is, does not 
turn over the capital, the value of the timber does not 
ingrease in proportion to its size, or anything like it, as happens 
with oak. Hence there is a general impression tbat beech high 
forest is a poor investment. [na general way, it is, but if thinned 
at short intervals, it gives a constant supply of abundant produce, 
even up to as much as half the current incroment. These forests 
under timid foresters, 80 to say, are allowed to sleep, while in 
Denmark, under bolder bands, they realise 5 to 6 m. ¢, in 
thinnings, or almost as muck as at the principal fellings, The 
facts and figures may be found at page 261 of my “ Traitement 
des Bois" “Since the beeoh after every thinning spreads out 
ite branches at once, the soil remains practically always covered, 
the canopy fully complete, and the growth flourishing. 

In broad-leaved high forest of mixed species it is another 
story. The ash takes for its motto “eavelsior;” it it cannot 
get ahead of the rest it langnishes and dies. The onk, also, is 
sore beset among the denso loaves of the beeches, maples, olma and 
hornbeam even; its finest branches are killed off, the most 
promising individuals aro ruined, In certain high’ forests ono 
may seo the last of the oaks being strangled by the beeches, 
struggling by devious ways as thin poles, 25 metres long and a 
few inches thick, only to eventually die as slender starvelings. 
Such mixed forest calls aloud for thinnings, and they are not easy. 
To guard the crowas of the coming oaks from their infancy, when 
threatened by the froward birches, through their youth to their 
mature age, when ambitious neighbours still seek their roi, 
requires both judgment and execution, 

It may happen that the suppressed stems, the lower story, 
even the under-wood uequires a groat importance for keeping 
the freed crowns in a good stato of growth, In the happy 
days when tho forests of Bains en Vosge were in my charge, 
we used to make thinnings among the oak and beech polos 
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One fine winter's day, while visiting a thinning being made 
in the ‘ Quart en reserve’ of Bains itself, I espied a woodman, on 
the edge of the‘ coupe’ towards the Railway, carefally eutling 
back the seedlings of beech, which were thickly scattered over 
the acene of the thinning ‘under the poles to be thinned. 
Perhaps he remembers to this day the compliment he got. 
Thinnings were only just coming into practice, and the poor 
inan was only giving the coupe the usual “wash and brush up” 
as though it were a tan-bark coppice, where the operation is 
known as “ ébrousser,” ‘debroussailler.”” 

It is easy to foresee the difficalty of thinnings in forests 
where the species are mixed in every possible way, but the com- 
plexity adds to the interest, 1 shall always remember my 
first walk in the Forétde Haye with M. M. Parade and 
Nanquette, when I took charge of the Nancy-ouest Canton- 
ment, which was about to be given over to the Forest School. 
Arriving from the Canton Anne Verjus, we proceeded along a 
compartment which comes to a point at the Cing Tranchées. 
On our left, a very ilivconstituted pole-crop dominated saplings 
of beech. In the absence of any officer, a brigadier bad been 
thinning out the beech saplings below and cleaning the aoil. 
“Whata pretty sight!” said i. Parade, with a sly smile. Yes,” 
said J, rather warmly, “but the thinning is not made.” “Well, 
make it !" was the reply, So, as soon as the leaves had fallen 
there was a cutting in the pole-crop. About 80 sttres per hectare 
were taken out, aspens, beeches thet were threatening oaks, 
coppice shoots overtaking beech saplings, and surplus stems of 
all kinds, Twelve years later M. Boppe thinned out tho same 
‘conpe’ and took out a lot more material, leaving from that 
time a nice young seedling forest of beech, oak and hornbeam 
over those 28 hectares that were formerly a tangled and dis- 
orderly mass of eupererogatory stems, This juridical word was 
even used on another occasion a short time after by the first 
President of the Cour d’Appel to M. Parade, who was explaining 
the operation, The Magistrate had grasped the idea as one 
understands the definition of the term thinning, which indicates 

classes of stems affected. The practical difficulty of discern 
ing which those stems are, remains a matter of art and 
of skill. 

‘With conifers, the matter is no easier than it is with the 
broad-leaved species, Look at a young pine-wood, uniform 
and crowded, and commencing to sicken in consequence. Ever, 
one of the crowns is a long narrow cone, reaching upwards 
and stretcbing for its life, ‘ich are to come out? How many 
stems? Will the thinning be repented and when? Can it be 
foretold? It is so difficult to differentiate, that one is tempted to 
fall back on = mechanical formula “cut two out of three ;” or, 

haps, “clear lines one yard broad, leaving two yards of forest 
.” Noyorthelese, it is possible for a clear-sighted forester, 
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aided by a careful guard, to do much better by lessening the 
crowding of the best stems without isolating them. 

The pine-wood of Cervitros near Briancon, in a level valley 
bottom, is stocked with mountain pine growing fairly fast. 
There I began my career. Tho forest was then a dense pole- | 
crop, the thin stems no more than about 12 0. m. in diameter 
at breast-height, with » short and narrow pyramid of twigs by way 
of crown at 12 or 15 metres from the ground. They were sick 
and seemed that all they could do was to stand upright, I marked 
a bold thinning, and got a first-class stiff neck over it. I have 
not seen it since, but two yeurs ago M. Algan, the garde 
général there, sent mea fine photograph showing the trees 
and men working among them for comparison, together with a 
description of the crop showing that stems of 40 c. m, are not 
scares. These stems have, therefore, put on 30 o, m, of diameter in 
40 years, to their original size. And still I have heard of another 
such dense and dark pole-crop at Gandissart, which at 60 years 
of age, on a cold slope, is still in that stage. The Briangon 
people say ‘thoy havo always been eo.” But certainly they have 
not, for they only began life 60 years ago and must have been 
growing sinoe, thongh at an imperceptible rate. They baye 
never been thinned. 

The larches which shoot up morej‘rapidly, protect them- 
selves better from a crowded condition; for the dominant stems 
go ahend and get the mastery; all the same aniform-aged 
crops from a single sowing often suffer considerably. Thisis seen. 
In the ordinary fallings for right-holders, or other fellings 
not fixed by area, it often happened that instead of following 
the paradoxical idea of some worthy unknown, and felling the 
finest trees, I would particularly select:thosejthat were troubling 
their betters, thus making a true thioning. Tho right-holders 
did not always like it, naturally, and ‘one Mayor,{he of Villars 
St. Pancrace, fell upon me wiih some heat. There was more 
waste heat some time later, when agbigifire occurred in his 
village and it had to be rebuilt. Then the/right-holders {ware 
uncommonly glad that the best trees had been preserved 20 years 
earlier. : 

In silver fir woods, though less indispensable, the thinning 
is atill of groat service. Bosides permitting the disposal of surplus 
increment, it induces tho sustained development of magnificent 
trees, The silver fir, though resisting indefinitely the pressure 
of ita neighbours, often finds itself too crowded, as it advances in 
age, andit is a good deal better off for a little thinning out of trees 
of the same height ; but the work must be gradual, for sudden 
changes of condition are dangerous. This species loves tran- 
quility ; it amplifies its foliage but slowly and never much ; it likes 
coolness and freshness, and suffers from the introduction of san 
and wind. Thus, if isolated after being brought up in a canopy, 
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it dies. We cannot alter nature. The silver fir loves 9 close 
canopy, let us take good care never to open it out. I, myself, 
coming from woods of pine and lurch, was at firsi tov bold among 
the silver firs, too much inclined to give them an excess of air as 
is commonly and wrongly said, instead of light and space. 
‘There was a compartment “M" of the forest of Grand’ Cote, on a 
poorish soil with scattered boulders. Here I made a rather 
severe thinning, ‘The felled stems fetched one penny each 
Fortunately the poles were quite young, and we preserved the 
underwood. Feeble benefit on all sides, and a dangerously 
excessive thinning ! After this experience 1 became more cau- 
tious in dealing with silver firs. 

Among the spruces it is again different. This species is 
somewhat cosmopolitan; it can flourish equally well as an isolated 
tree on a pasture, or in close canopy. ‘You, provided it has 
been brought up to it. In close canopy its roots are as scanty 
as its wig ;if it isisolated late in life, the roots are wrenched 
about and the tree dries up, Our friends, the Swiss foresters, 
led on by enthusiasm, are perhaps trying how far they can go. 
The iden of thiuning, par le haut, could not originate in sprace 
forests, and if 1 have contributed iowards spreading it so far, 
I should, nevertheless, be sorry to see it carried to extremes, The 
thinning among the tops is indeed usefnl to sprace, but this 
species is certainly the one that has least need of it, and 
can do very well without it. For instance, see the splendid 
foreats of the Hbenwald (Revue of 15th August 1898, p. 520), 
800 to 900 stems to the hectare at 130 years old. There 
are also instances in France of forests that have never known a 
thinning. Tho rate of vegetation por tree is exceedingly 
slow, but what splendid sawyers’ wood! And what a grow- 
ing stock peacefully slumbering on foot! up to as much as 
1,200 m. o. per becture, at 120 years old. At 20 francs the m. c., 
the stock is worth 24,000 francs per hectare, which corresponds to 
a mean annual revenue of 200 francs per hectare. Is that not 
sufficient? May we not reply, like the young girl did to her Priest, 
“since those who marry do well, i tesign myself to it; 
let those do better who can,” She omitted to state that she 
was in a violent hurry to get married. We.are in the same 
situation with regard to the apruces- Who cares to watch a forest 
quietly growing for 150 or 200 years, without interfering, 
beyond the removal of the dead or dying trees? It is a good 
thing, nevertheless, in a few unfrequented parts of the mountains to 
apread the increment over thousands of stems, producing timber 
of the finest quality, even fit for sound-boarda with rings onl 
one millimetre thick. One is exceedingly glad to have suc) 
marvellous produce of long years and nature to sell, but who 
will consent to let bis own woods grow at the rate of 
20 centimetres per century? 
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Given » pole-erop of fino up-reaching spruces, the question 
is, what onght to be taken out in order to obtain a little produce 
and at tha nama tima to improva tha growth of the batter stems? 
The answer is less evident, and the need for pradence is greater 
here than in almost any other forest, An even-aged pole-crop of 
pure spruce about 40 or 50 years old, may contain 2,000 to 3,000 
stems per hectare, Many of these, being completely suppressed, 
are no longer an annoyance to their neighbours, but on the 
contrary are a decided gain, inasmuch as they improve the 
consistence and solid appearance of the crop. There is no good 
reason for their removal till their leading shoots have dried up, 
or some fault shows itself. The real struggle in the upper story 
thus lies among some 1,200 to 1,500 crowns. This is too many for 
us, it would mean less than halfa centimetre annually on the 
diameter. We can gradually reduce the number by gently 
freeing the best and most vigorous crowns, but the crop is one 
united whole, inter-dependent and inter-responsible. Any sudden 
openings may tear or loosen the roots of one or two, and in 
consequence endanger the whole lot, This must be avoided. 
By working gently and freqnently, say, every six years, only 
removing Nich tina: ons” crown out of, say, six in’ the upper 
story, twenty-four years will see the number reduced to 
half” Under average conditions of growth, this is going quite 
fast enough. As the crop gets older, the proportion to remove 
becomes less ; after 80 years old it is small ; and in a pure spruce 
erop, aged 100 years, there is very little to be done at all in 
view to its improvement, whether it bas been previously thinned 
or note 

Which stems are to be cut in thinning the pole-crop? Those 
which are troubling the finest trees are naturally indicated. 
They are easily recoginsed, and must be removed gradually, one 
at atime, long before they are dominated. Thus, the crowns 
of the stems of the future get the best of the open air above, 
while their roots are freed from the struggle with thoee of the 
trees removed, 

M. Guinier (in the Revue des Eaux et Foréte for 10th 
April, 1896) has indicated that in a pure spruce crop the 
tres to come out are those with narrow crowns. ‘ Etriquées,” 
from strict, seoms to mean “ narrow by reason of crowding.” 
But, if all the narrow crowns are removed, there will be great 
risk’ of interrupting, impoverishing, and raining a crop, 
however complete it may have been. Lot us, therefore, say 
that the more aggréssive among the narrow crowns are to be 
removed. Actually, in dealing with the operation of thinning, 
whut one has most to guard against is excessive zeal. Io 
trying to do too well, there is risk of doing very badly ; one 
must know how to take sufficient time over the opsration. 
This is the conclusion come to a few years ago, by a friend 
and myself, when discussing matters under the young wood 
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of Petite Fravelle, to the west of the pré de la Messe, where 
T had watched over its birth and its rapid growth in the 
early years. The surplus stems having hacome numerous, 
it would have been an interesting task to eliminate a few of 
those most hurtfal to their neighbours, and it appears to me 
that a forester who once carries out asuccossful operation in 
auch a case, ought not be diffident of his ability to do the 
same in any other conifer forest, and take an enjoyable pleasure 
over it. 

Among the silver firs is it not far easier ? Those that are 
suppressed, persist on and on for a very long time in the underwood ; 
those that dominate, gradually enlarge their heads ; the surplus 
crowns become deformed and condemn themselves. Add a few 
diseased, injured, or other hopeless stems, and the thinning goes by 
itself ; any subordinate accustomed to conifers could do it. Then, 
the admixture of beech is a great assistance from its adapt- 
ability and genoral atility in siding to complete the crop. 
Similarly, matters aro simplified if there are silver firs among 
the spruces ; each silver fir will become a mighty patriarch, 
surrounded by the spruces, which derive from it hoth snpport 
and fresh moisture in the soil. For further study of thinnings 
in silver fir, reference may be made to the “Traitement des 
Bois,” where it is fully treated. 

Most of our silver fir forests have heen treated under the 
Selection method, and contain stems of all ages, mixed up 
together, which are consecutively roaching maturity. Then, 
they have to be removed, and sometimes theit oxtraction is 
combined with a true thinning simultaneously. It would be 
safer to make the thinning two or three years later, when 
the absence of the large trees would allow a better insight into 
the requirements of the crop. But to return to our crops of 
uniform age, 

Take scotch pine.In this case the crowded state must be 
guarded against, The idea is hore again easier to grasp than 
to execute, Still, when the pine tree is of natural origin, it 
is always more or less irregular, sometimes containing a few 
brond-leaved spocimons, if only the transitory birches, which will 
shortly execute a natural thinning of themselves. The idea to 
grasp is that tho pine lives in s eanopy, open but evenly dis- 
tributed, quite a different style of thing from isolated ‘trees. 
"hia, once realised, the forester will free, without isolating, one 
or both sides of the crown. ‘The operation is far more necessary 
here than in silver firs, and more remunerative. 

The pure beech forest is the birthplace of the systematic 
thinning, which consequently presents no difficulty there. Free 
boldly at first and much more gradually later, or if preferred 
operate often in youth and at longer and longer intervals Inter. 

fither rule will give good results, Each time a number of thin or 
aggressive crowns, greater or smaller in proportion to the bold- 
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ness and date of the previous operations and to the rate of 

rowth, will be ont out. The definitions of the term thinning, 
Fixed on the number of stems to remove, arose in these high forests 
of pure beech, and are not safe to apply elsewhere. 

‘As these crops grow older, an undergrowth of beech springs 
up, which remains sieved and nover coming t anything under 
cover, Though probably useful, it is of little importance whether 
this exists or not. [f it comes, leave its if not, do not seek it. 

Under the beech high forest of Dayancourt, aged 180 years, 
at Villers Cotterets, amidst a scanty underwood, notwithstand- 
ing the elevation of the very lofty crowns, M. Bagneris, who 
carried a long iton-shod stick, drove it in up to the top, so light 
and loose was the soil. How the oak would have equally pros- 
pered under such conditions! In similar ecilin the Canton des 
Epinais, there is an oak called by the young folk the chéne & 
Punité. It is 1 metre in diameter with a timber length of 20 
metres, and therefore contains 10 m.c. of Ist class timber, worth 
1,000 francs. 

‘A high forest of pure oak (robur) must be properly thinned 
if it is to come up to expectations, The strangled crowns become 
very marked. By removing these and a few othera that are 
simply over-crowded or supererogatory, the growth of the better 
trees fe wonderfully improved. ‘These. will acquire diameters equal 
to one-fifteenth or one-twentieth of the timber length, instead 
of b-ing limited to one-thirtieth, one-fortieth or even one- 
fiftieth. This is all profit, both ‘in the present produce of 
the thinnings and in the future higher value of the timber 
per foot. One hundred oaks of 80 c, m. dinmeier and 
15 m, long would give 500 m.e. timber and be worth an 
immense sum. Is not this the propor object in view in these 
high forests ? 

In course of time an undergrowth usually springs ap which 
is encouraged by the thinnings. Whatever it may be, it will 
help to keep the soil light, in good condition, porous, moist and 
substantial; while it will be all the better should the undergrowth 
differ in composition, containing instead of oaks, for instance, holly, 
hazel, hornbeam, beech, &. But theso latter will rise =p under 
the light cover of the oaks until they interfere with the good 
growth of these latter, Even under cover they seem to have the ad- 
vantage and to straggle successfully. I have noticed this in several 
forests, notably at Fontainebleau south of the Croix Saint Hérem, 
li is therefore advisable, when the thinning comes due, 
to cut back at the same time all such strong-growing species 
like beech, and ospecially hornbeam. Possibly, their roots may 
damage the oaks as much in the soil as their crowns do in 
the I suggest this point for further enquiry. 

This brings us to the study of the mixed high forest of 
oak and beech. The difficulty of bringing up, or even main- 
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taining the oak in this mixtare is only too real, but forewarned 
is forearmed, for wo have the means of overcoming it. 

have in this place already indicated, in my study of | natural 
regeneration, the way to obtain oak seedlings among the beeches, 
That question needs no further mention. The regeneration 
fellings will be hardly finished before there is a muss of en 

lings in which it is not very difficult to throw back the beech, 
but it must not be cut back to the ground, but only to the 
height of 5 or 6 foot, Thin weeding must be thoroughly done. 
not only round each oak, bat over the whole area, The beech 
will start afresh quite sufficiently. Ten years ago, M. Viney 
did this in coupe No.5 or 6 of the forest of Citeaux, on the 
left as you enter by the road leading from Chocelle to 
StNicolas. Tho result to be aimed at is the proservation of 
oak everywhere, with beech below. it, even from the sapling 


stage. 

 e The litle oak poles soon begin to appear as such, the beech 
aprings wp between, and it is soon time for the first thinning 
hick will romove principally beeches round the onks. This time 
they are cut down to the ground and the oaks will spread and 
complete the canopy. The beech will undoubtedly remain in the 
conpe. The succeeding thinnings will holdly attack tho viggest 
becbhes, because they are the most dangorous, nod in this way 
the oaks will be kopt flourishing. Farther, any heochos aetaally 
Below the oaks, but reaching up into their chief bonghs, can be 
out back. In a coppice with standards the oake are rea 

reserved and fostered in the struggle with beech, but this 

fone only by isolating them about every 25 years. In high 
forest we cin do. better by means of repeatod and fearless 
thinnings. 

The pedunoalate oak, mixed with beech in certain forests 
such as Mormal (Nord), is genorally found in moist places 
asgociated with most of the loca! broad-leaved species,  softwaods, 
ash, elm, horabeam, &e. It may attain colossal dimensions, but 
too often it is only found scattered here and there. It is, 
therefore, necessary to secure its regeneration if not abundantly, 
atuny mie, genorilly. ‘To this end, successive rogenoration fell. 
ings are made, and af the same timo the seedlings of shade-giving 
species among the oaks are cut back. It is a certain way of 
building up a forest, The following note, taken. from §. Clement 
de Grandprey, a former Inspector-General of Forests, relates facts 
which illustrate this admirably. 

“The forests on the immediate banks of the Rhine grow on 
atony, sandy, or fertile mud alluyiums. In the first ease, Scotch pine 
tprnge op antral. Tn the sand a fort of every pease spas 

‘he pedanculate oak does exceedingly well, and even in some cases 
forma s splendid crop all to itsoli, notubly in the State forest of 
Drusenheim, the Communal forest of the game name, and over 80 
hectares of the Canton Steinwald in the Commune of Gambsheim. 
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Below the oaks is an impenetrable thicket of all sorts of species, How 
conld anch a crop arise? For tho old crops who sball answer? 
But I know very well how the young ones were created. Some 
ot these aro fanitless, and I have never seen better, unless orhaps on 
the banks of the Adour, When Alsace was still French, all the 
forests within 5 kilometres of the Rhine were subject to the supply 
of brushwood for fascines, &e., for embankment works, Consequently, 
the Forest Administration claimed little concern with them and they were 
made over to the Ponts et Chaussées, The ongineers located the 
coupes, which were ent by contractors, without the remotest respect 
for anything, But fortunately there were a few uld forest guards who 
got work there. Thess men could not bear to ace all their instincts 
‘and traditions 20 il done’ by, and of their own responsibility they 
persuaded the workmen to leave the oaka and elms which were found 
in the thicket. As the fascine-cutting came round avery five years, 
the proceeding was tantamount to an excellent cultural operation 
and produced the crops that I so much admired.” 

The hint was enough for M. de Grandprey. Being ap- 
pointed to Haguenau, he got hold of the fascine-forests there, 
submitted them to 4 rotation of §—8 years, and thus continued 
the good work begun by those grand old guards, Where oak 
seedlings were wanting, he sowed broadcast, and success was 
assured. 

Returning to our forest of beech and pedunculate oak. 
The development of the sapling of the latter amongat the suckers 
and coppice shoots of all sorts has to be followed with care. 
Thinnings are indispensable among the fast-growing wood, 
It is now a case of isolating the species with a light cover 
such us birch, ash, aspen, bird-cherry, oven alder ; with their 
high shelter, they will protect the young oaks from the spring 
frosts, while the species like elm and lime, that would sup- 
press the oaks, have to be cut down, Thus, frequent repetitions 
of light thianings will bring up the young oaks as they should 
go. ‘Thereafter, thinnings at 10 or 12 years’ interval will be 
necessary to liberally free the crown, But in soils where the 
auxiliary species attain a height of 25 and 80 metres, the mere 
freeing of the crowns will not suffice to give to the oaks all 
the space they exact. This fine tree loves to develop in 
girth and this can only be effected by assuring it ample 
liberty on all sides. As soon as the oaks bave 12—15 metres 
of bole, the best attention should be given towards isolating the 
crowns of the choicest trees_and maintaining them in this state 
by successive thinnings. ‘The neighbouring crowns, kept at a 
limited distance, will continne to shade the bole, and as the 
oak grows and enlarges its crown, theso trees will gradually 
disappenr. 

‘The various species naturally mixed will be far from pos- 
sessing the longevity of the oak, and may reproduce again below 
the oaks an uneven and most useful underwood, Thus managed, 
a pedunculate oak forest, often interlarded here and there with 
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“ash and elm, will do wonders. Such crops are exceptional in 
Franoe, for lands that are irtigatle or siltable are mostly occupied 
by agriculture or meadows. Bven in the low-lying forests, itis 
frequently only in a few compartments, and especially along 
water channels within food limits, that the genuine forest of 

junculate oak, alder and ash or elm, the true meadow-land 
forest exists. Generally, it is worked as a short rotation coppice 
with standurds ; this is easy, but in these coppices the oaks are 
often but thinly scattered and leave much to be desired on 
the score of shape and soundness; really valuable trees are 
scarce. The treaiment of the pedunculate oak in high forest. by 
the bold thinnings that are requisite for itslaxuriant growth, gives 
produce of incomparable quality. Look at the oaks, growing 
among alders, ont every 15 or 20 years; imagine 50 of them to 
the hectare; fancy them double their present height; calculate 
their value at 120 or 150 years, when they will girth 3 or 4 
metres, and see what it comes to! 

The pedunculate oak is found also as high forest, even 
pure, on poor sand, but what a contrast! In 1869, under the 
pleasant guidance of M. Le Tellier, it hoppened that M. Bagneris 
and self visited the forest of Buulogue, which is contiguous with 
the park of Chambord, in Sologne. There, in the Canton des 
Theillets, we saw a high pole-crop of pure peduncnlate, aged 100 
years, very fall but slender, ill-shaped, and only 20 om, in 
diameter. "It reminded mo of the “ Sleeping Beauty.” At Com- 
pidgne, too, Canton des Vineux, there is a sorry high forest of 
pare peduneulate oak, originally planted, whoso boles, already 

arnished with epicorms, make them appear to fear +s thinning, 

The feoble crowbs, the ‘soil covered with heath, give no hope 
of aspontaneous restoration to better things. Had there been 
& mixture of beecb, or an undergrowth of hazel, one could 
have thinned out the oaks and made something of them, though 
they are always ill placed on dry sands, Isolating them now 
would kill them; sll that can be done now is to give them the 
thinnings and treatment appropriate ta Q. robur, under similar 
conditions. " 

The above seems to me the procedure suitable in thinning 
out two oaks under various conditions. We shall thus realise 
the desirable ends set forth 75 years ago (Revue of Ist 
December 1898) by MM. Mallot and Le Grix, naval constructors. 
In many cases it is done already, and though our ships are 
now built of iron our oaks are not fess in demand, for the price is 
greater than ever notwithstanding the general’ fall in prices. 

The reader who has survived up to this point can now 
understand my views of the way thivnings should be made, 
my style in short, which I am far from alleging to be 
ne plue ulira; there are too many things wo do not know, 
{nm any case, he will have seen that a thinning is not 9 simple 
operation, snd that it varies exceedingly, between the spruce 
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growing pure, which can dispense with it, and the moadew-land 
pedunculate oak, whose crown by spreading freely gives to the 
annual rings ample thickness, strength, and quality, From 
one point to the next, at each individual tree, 8o to say, the 
thinning introduces different conditions. Satisfactory work ean 
only be done by never losing sight of the guiding idea, and 
by having a close acquaintance with the lite and bebaviour of 
each species, pure and mixed, in every possible way. Such skill 
is only acquired by those who live in, and with the forest. It 
is infinitely easier, eafor, and in every way more satisfactory 
to show the operation ix situ ia the forest Umu to explain f¢ 
on paper. What the eye sees the mind may understand, but 
mere reading leaves but vague ideas, for no complete idea can 
be given of the eatent of thinning. On the ground, it is 
the application of the main idea to individual cases that enlightens. 
It is the same with proning frait-trees, in fact with all ques- 
tions of art. See it done, then read as much as you ‘Tike, 
such is the only safe road to skill. It is, therefore, not without 
some apprehension of danger ibat this article ie pabliched. 

Thinning is not only a delicate operation. However you 

attack @ growing crop it is dangerous. The blighting of ‘the 
whole crop and the degradation of the select stems bas to be 
guarded against in different measures according to the soil 
and species, and these vaty in@nitely : particnlarly in mixed 
forests. Therefore, I have previously stated (Revue of 10tb 
June 1896) that there is no dofinite formula for a thinning, 
there is no process or equation by which one can datermine 
the number of stems to remove, or lay down which they are. 
This bas to be done through knowledge of the various species, 
their temperament, exigencies, faculties, mutual relations, &o. 
Bat [ think this is enough. 1 have known men who did not know 
2 from y, forest guards even, who, having grasped the iden, 
could act on it and do very respectable work indeed in their own 
forest, their own beats. One of the most remarkable of these 
was brave old Antoine Gautherot, of Saint Broing near Gray. 
He was a woodman who became a guard in a private forest. 
He bad never left the woods of la Vaivre, ich surround 
the ancient Abbey of Corners. In winter he could not tell 
Salix alba from Salix fragile , but how well he know the oak 
and the ash, the red elm with its two homonyms white and apes 
{though he knew not the name of the latter), and the alder, 
tbe aspen, the hazel, and the rest. He lived among them, his 
-lifowas of theirs, he felt their difficalties, and did exactly 
what .was meeded, That is no trifle, 1 assure you, 

Tbe opsration of thinning thns may be, nay always is, 
dangerous; sthe greatest danger is that of interrupting the 
vesmopy, and itvmustibe iewefully avoidednotwithstarding the 
sdempiation-to make.« mice :.epen-crep. After-what I have said 
about »pashing ‘the thianing «of Q. « padumeilata” tote “werte 
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of isolation, I hope to escape being called an advocate: of 
complete canopies at all costs, but how necessary the complete 
canopy is! What good are isolated conifers ? Good to be 
cleared off at once} What future has a high forest of beech 
if opened so much that several yeara must pass before the 
canopy is re-formed? It is the future of o crop well on in 
regeneration fellings, Even Q. robur itself msy be made to 
suffer, in the soil and in the air, to the extent of imperilling 
the future of the crop. Complete canopy is the natural state 
of foros Jet us improve upon it only in showing proper regard 
for it. 

Another great danger in thinning lies in the removal of the. 
finest trees, be they silver firs or oaks, arches or beeches, pines or 
others, under some pretext or other. Crops so treated consist of a 
languishing residaum of unprofitable, feobly-growing stems, mosth 
of useless species, with a plentiful sprinkling of blanks whic 
will not fill up. Concoctors of disastrous theories should be 
handed over to the hangman, and that without appeal, unless 
to the owners whose forests they bave handled. TP there latter 
are satisfied, so much the better; but for our part let us 
keep our complete canopies filled with our best trees. 

A third danger is that of a too heavy thinning, making 
openings in silver fr woods, gutting high forest of oaks, destroy- 
ing the due mixture of secondary species, or simply separating 
the stems too widely. The resalt is a shock to the constitution 
of the forests and a crisis in its existence. What our long-lived 
forest trees really require is a regular and sustained development ; 
the proof is easily seen by comparison of the two or three- 
hundred-year-old crops that. etill exist in a few forgotten, out- 
of-the-way forests. 

From another font of view, heavy thinnings, but still made 
with prudence and frequently repeated, furnish a good deal 
of produce, which supplements and sustains the regular yield, 
sometimes makes it possible to await the due period of maturity, 
and becomes as important a factor in the revenue as it is in 
the treatment. It is known that » beech forest, according to 
soil, may give thinnings amounting to half ag much, or even 
quite as much, as the principal produce. Bat the quantity 
ean never ba determined beforehand, since it depends on the 
ideas of the operator. In case of competition for the produce, 
a case of usufruct for instance, the question arises, “ Whe abell 
be judge between the parties ? Who shall see that the owner 
cats enough? Who shall seo that the right-holders do not get 
too mnch? Who can decide such a technical question, bat 
a skilled, professional forester, called in specially and sworn to 
the task. The rules and limits by which he will be bound 
may vary witbin wide limits from one place to the next, here 
five or six stéres may come oat of 10 ares, there nothing at all. 
Thinnings are becoming more and. more matters of daily 
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practice, and thongh they are at present ignored by the Civil 
Code the day is not distant when the owner of the bare 
land will be forced to surrender their produce to the usnfract 
beneficiary or the holder of the gronnd rent (emphyteutic 
tenure); it is the opening ot a new state of things which the 
20th century can only emphasise and confirm, 

Lastly, the value of small material is falling to nothing, 
and that of all classes of firewood is similarly affeoted, whilst 
every kind of timber is more and more sought after. The 
deduction is self-evident. The future is for High Forests, 
complete high forests ; standards over coppice with long rotation; 
plantations of conifers, all kinds of timber trees, The future is, 
therefore, also for thinnings. ; 

Some owners wish to know how many stems per acra 
they can keep on foot at given ages in a regular crop, I have 
already said that there is no formula, 1t is easy to show the 
absurdity of expecting one. An oak pole-crop, aged 30 Fears, 
may comprise 4,000 to 5,000 stems per hectare, but only bout 
1,000 really forming the main erop. An cutting out the feeble and 
useless, there remain 1.000 stems suitably spaced. ‘en years 
later, at the age of 40, half may be out. say 500; at 80, ent 
a third of the remainder ; at 60, one-fourth, and so on at 
equal intervals, one-fifth, ono-sixih, one-seventh, one-eighth. 
Then, at the age of 100, there will remain 1,000 x $= 125 
dominant oaks. Continuing as before there remain 


at 120 years 1,000 x -2_ = 100 trees 
10, 1,000 x * 
130, 1,000 x a 
Now, do tho same for a spruce forest aged 80 years con 
taining 4,000 stems, all included ia the region of practical 
politics, 
At 80 years old there will be 666 
100°, . 500 
12000, i: 400 
1500 a 300 


A silver fir wood aged 30 may contain 2,000 principal 
stoms, Treated in the same way, it will, at different ages, 
contain one-half the number that the spruce has, What sort 
of result is this? Finally, whatever the species and the 
number “M” of stems contsined at 30 yoars old in the complete 
crop, it may be thinned by the formula 
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Under the definition by which this article begins, the namber 
of atems to bo preserved at different ages is, therefore, fixed 


by the formula 
X=—M 
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The progression may be accelerated, or diminished necord- 
ing io the soil, by making intervals of 6 or 8, 12 or 14 years, 
The hyperbolic ‘curva may be constracid. directrices and 
asymptotes marked oat, and so on. Wnat a treat for a mathema- 


tioian, turned forester by mistake. 
BG 


How not to shoot a Panther, 


It will probably be found to be the experience of every 
man who has dono much shooting, that the disappointments he 
bas sustained bave been far more numerous than the successes. 
‘Men are, however, not generally eager to rush into print with 
accounts of their failures, which is the reason why nearly all 
the shiker stories that we read in papers and magazines, record 
the syentual satisfactory bagging of the game, either aiter good 
luck or successful skill and strategy. And yet it often occurs 
that there has happened more of interest on the occasions when 
one failed, than when one succeeded. It is for this reason 
that I propose now to give un acconnt of a week's bad luck 
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and ill success, which was, nevertheless, full of incident though 
conducive ut the time to excessive exasperation. To begin 
I must say that we were two guns; P. a reernit from Coaper’s Hil 
lately arrived and attached to me to learn his work, and myself. 
P is a good small game shot, but of course, had had no ex- 
perience with big game. He was armed with a Paradox gun, 
with which he had made good shooting at marks, but the 
shooting capabilities of which he has yet to thoronghly 
understand. He was keen to shoot panther and I naturally 
wished to give him the chance, We were camped at Galaor, 
a country of hills, any one of which might hold a panther. 
In days gone by, tigers were also to be had there, but there 
are none heard of now. Our modus operandi was to post 
Bhils in commanding positions along the hills, who, a8 soon as 
it got light in the morning, would keep a vigilant look out 
for panthers coming home from their night rambles. A panther 
having thus been more or less accurately located, word 
would be sent to us and we would go out and beat, The first. 
day after our atrival in camp word Was brought of a female 
panther with two small cubs boing ina hole on a steep bill- 
side, Machans hod been made in trees just below and a live 
oat was tied up, and we then “satup” in the afternoon in 
the hopes that the bleating of the goat would induce the beast 
toshow herself. After two hours of ineffectual watching, men 
came up and told us they bad just marked another panther 
down in a wide ravine on the other side of the hill. We went 
off at once to beat for it, and having posted P on a tree in 
a likely spot for the beast to come ont, I went myself to the 
top of the steep hill slope on one side, where the beast was 
likely to break out, if he did not fo straight down the ravine. 
Soon after the beat began the beast was seen moving a 
long way below me, and a few minutes afterwards I heard 
a couple of sharp reports from P’s direction. Hurrying back 
a few paces, 1 saw the panther galloping off, about 800 yards 
from me, at the foot of the hill, and traced him into some 
high grass, where he disappearod. I then went down to join 
P and found that the beast had broken to his right, about 60 
ards off, and that he had missed it with both barrels, though 
e had quite thought to have hit it, but found himself ham- 
ered oy ing on the tree, A consultation was held, but it was 
found that the beast had gone clean away and nothing more 
could be done. We went back to the same place next day 
and were presently told that a panther had again Boon seen to go 
into the same ravine that morning, and that, in fact, there were 
a male and female pairing and they had been seen together 
that morning. We had the same beat as on the day before, onl: 
thie time T kept lower down t’. uill face, so that we' otk 
commanded the outlet of the ravine. Iam doubtful if there 
really was a panther in the ravine. The men said there was and 
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that the animal broke back and went out at the “neck” of 
the ravine soon after the heat began. Of that I had my doubts, 
bat what did. happen was, that soon after the beat began, a 
tremendous hullabaloo from the watchers on another hill slope 
behind me, made me turn round on my tree, in time to see @ 
anther charging down the hill a quarter of a milo away. 
Fp was then that our beaters came through with the tale of 
thoir boast having given them the slip. The new panther bad 
evidently stayed in the nallak at tho foot of the hill, since 
he had not been seen to climb any other hill slopo, all of 
which were suficiently open for an animal to be easily seen. 
Wo hurriedly took up new positions at the head of the nallah 
for a now beat, P was on a Jabul treo on one side of the 
nallah and I ona bar tree (zizyphus jujuba) on the other side. 
There was a high dense bush on my left; but this did not 
concern me, as [ oxpecied the beast, if he came at all, to come 
up the sandy nallak bod, which I accordingly faced. I knew 
the beat would be a ghort one and accordingly I was on the 
ui vive the momont the shouting begun. ‘Tho first shouts 
fad hardly died away when I heard the faintest rustling in 
the grass behind me. There boing no wind at tho moment, the 
noise made mo auspicious and I turned by head quickly, 
just in time to see a fine panther bounding along, fifteen feet 
from the foot of my tree. L brought my rifle round sherply, 
but before I could get it to my shoulder the beast was out 
of sight behind a bush, and not a trace of him did I see 
again. He had evidently beon lying up in the long grass 
not far from my tree, and had come along the path behind 
the bush on my left so stealthily, that I could not see him or 
hear him till the longer grass rustied against his side, This 
was"ill luck with a vengeance. The beast had absolutely given 
himself away to me, but I had seen him a few seconds too late. 
Hastily gotting the men together, we climbed up the hill to 
cut him off, in case he had stayed on the way, and the beat 
come through to us, but the panther had gone on and we saw 
him no more. 

As the panther with the cubs might till be lying around, 
in spite of the noise wo had made in beating, my wife said sho 
would like to sit up for a couple of hours that evening as there 
was # good moon, Accordingly, we had the ponies saddled and 
went out to the place about 6 p. m, and sat up in the machan 
till 8-30 p,m. with a goat below us, who lamented his woes in 
a satisfactory manner for some time, No panther appeared, how- 
ever, though after the goat had got quiet, a fine boar came and 
stayed some time eating roots and babul pods. 

‘We had not yet finished with our ill Inck, however. The 
next day was Snnday, generally a Incky day for sbikar with 
me. Khubber was brought to us in the afternoon of a panther 
having been traced into the hill-side on the top of which is the 
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fine old fort of Galna. We went ont at once; P was posted @ 
little way up the bill and I below the scarp and the beat began. 
No panther came out, but numbers of peafowls came all round 
our trees giving most tempting shots, and all the more tantali- 
zingly so, that my wife Lad been urging us to shaot a peafowl to 
afford a change in the ordinary camp fare, [ had made up 
my mind that, if towards the end of the next beat no panther had 
come out, and peafowl did, I would shoot one, and L got ready 
my shot gun accordingly, Wo then wont off to get further 
round the hill for the next beat. This took us some time and we 
were so doubtful about there being a panther on the hill at all 
that 1 am afraid we went rather leisurely. However that might 
be, I onght to have remembered that, when Bhils are conducting 
a beat, they are very prone to begin too quickly, When we got 
to the places the men wanted us to stay at, thers was some 
diffieulty in finding a suitable tree for P. Having seen him 
finally settled and got hold of my spare cartridges, the man carry 
ing which had lagged behind, Pecent higher up the hill to the 
second place and goton to my tres. This was a low and very 
awkward one, and was arranging how I could settle myself to 
the best advantage, so that I could seize either shot gun or rifle, 
as might be required, when I suddenly heard the shonts of the 
beaters and at the same time saw the face of the man who was 
with mo, freeze with a look of dismay, I looked hastily in the 
Girection of his gaze, and there was the panther, galloping 
straight along the path which passed under my tree. As it hap- 
pened it wae the shot gun which I had in my hand at the moment ; 
and the more I waved my hand for the mau to pass me the rifle 
in exchange, the less ahility he appeared to huve to move a muscle, 
At last I shonted to him and managed to got the rifle, the 
panther having by this time already passed my tree. Hastily 
cocking one hammer [ brought the gon to my shoulder, only 
to find a branch in my way, I sighted afresh on the panther, 
jst as ho was disappearing, and pulled the trigger, but too 
late. The ballet hit the ground’ where he had been, and 
the panther was off. To say I shook my fist in the face ot 
the native who refused me my rifle, is to relate only one tithe 
of the way in which my indignation and rage at him, and my 
self too, thowed itself. “The whole occurrence was too humilia- 
ting altogether, and one’s amour proper could not stand two 
such shocks as this and that of the preceding day, however 
much one might, on cool reasoning, persuade oneself that 
really one was not much to blame in the matter, and that 
the two occurrences were sheer ill luck. I went down to P 
and found that he had seen the panther, which bad passed 
in front of him at a gallop, ton yards off, but, seeing that it 
must go under my tree, he had naturally not fired. The beat 
bad ovidently begun much too soon and the panther had been 
started at once. Subsequent reflection made me think that 
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matters might have been considerably worse, as, if the beast 
had come along the path before my gan bearer and I were 
on the tree, it might have taken an unplessantly good shot to 
keep him off one or other of us. 

But the mutler had not ended yet, We found out that a 
man on the fort walls on the top of the hill had been able to 
keep the panther in sight, and so could tell us that he bad not 
yet left the hill. We, therefore, harried round the hill to 
where a small ridge connected it with another smaller hill. 
A small, broken-down stone wall extended across the pores 
part of the old fortifications, and to guard this I left P posted 
on a troe, whilst I went up tho hill-side myseli, thinking the 
panther might came along under the scarp below the fort wall, as 
was quite probable, The beat began again, and soon a yell 
from the top of the hill announced that the panther was on 
the move. Presently he came to the nallah dividing the two 
hills, evidently with the intention of crossing over and getting 
away round the smaller hill. Men immediately ran to hea 
him’ off, and by dint of much shouting succeeded in doing 
this; and he went back into the allah and lay up in a dense 
thicket of Euphorbia and shrabs, Here the beast sulked and 
was evidently most loth to come any nearer. The nallah led 
directly ap to where P was posted, ond I saw that, if the 
panther could only be moved, it was bound to come to him. I 
therefore moved a little down the hill and stood on an over= 
banging scarp, about 50 yards ahove P, so that I might, if 
necessary, get in a shot after him. It was rapidly getting 
dusk, and it was evident that, if we did not soon get the 
panther to move, we should have to leave him. The shouting, 
therefore, redoubled, and presently we heard yells that he had 
broken cover. Then I saw him heading up the path-way at 
a gullop, right in front of P’s tree, A shot from him 
knocked ‘the panther over, and i lost sight of him; but he 
was up again in | moment, gave three growls and then 
bounded over the wall, and was hidden again in brush wood 
before I could sight on him, 1 went down toP and found 
he had been unable to fire his second barrel owing to his 
josition on the tree, but there was no mistake about the first 

ving hit, though no blood conld be found. It was too dark 
now for any thing more to he done, and so we returned to 
camp. On Monday morning we started off to try and track 
the beast and soon came across a spot where he had evidently 
lain up, and where blood had soaked into the ground. We 
followed his pugs for a short distance more and then lost 
all trace, and we had to give up the pursuit. Subsequent! 
however, pugs were found on a path leading out of the will 
forest and it became clear that the animal could not have been 
bard hit, and that he had gone clean away in the night. 
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Wo stayed a few days more at the camp, but had no more 
khubber either of this panther or of any other, and thus 
realized the trath of the old adage that: 


** He who will not when he may, 
When he will, they’ll say him nay.” 


G, P.M. 


Forestry in the United States. 


The report of the Executive Committee of the American 
Forestry Association, rend at the seventeenth annual meeting, 
and recorded in their magazine, ‘The Forester, contains the 
following interesting account of marked progress. 

The most important work of your Committee during th past yest 
has beon its contribution to the stuiccessfel endeavor to wat the 
threatened attack pon the forest reserves set apart by President. 
Cloveland, which had been suspended for one year prior to March 1, 
1898, In the last Sundry Civil Bill the Senate inserted a proviso 
suspending the President's order setting apart these reserves, and re- 
storing them to the public domain. Your Committee, on April 2, 
decided to take action and sent out circular letters to al] members of 
the Association urging immediate protest. On April 18, a memorial 
was sent to al] members of Congress, urging that the Senate amendment, 
it adopted, be limited to one year. Still later, specific amendments 
to the Sundry Civil Bill were suggested to the committees of the 
House and Senate, The efforts of this Assoc were in line with, 
and were assisted by those of officials and private individuals, and the 
combined protest had its effect, The House refused to agree to the 
Senate amendment, and the reservations were saved. 

During the past year, there were submitted to the Association 
some eighty-nine designs for a corporate seal. A competent jury of 
well-known artists and architects passed upon these designs, and 
decided that no one of them was possessed of sufficient merit to 
warrant your Committes in paying the prize of $100 offered to the 
successiul competitor. The designs were exhibited at the Cosmos Club 
in this city, and eurprise was expressed that they should have been 60 
unsatisfactory. 

In June lsat the Association met with a loss in the resignation 
of Dr, B, B, Fernow as Chairman of the Executive Committee and 
Editor-in-Chief of Tur yormsrar. His peculiar fitness for the position, 
his ability, his jealuasy of the rights of this Association, and hia 
watiring and aggressive enthusiasm for tho work, have been of very 
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great value to the Association, and have contributed inno amall degree 
to the progress it has made and the infinence it has wielded. ‘The 
retirement of Dr. Fernow, to take charge of the New York State 
College of Forestry at Cornell, is regretted by none more than those 
who have been so long associated with him in the work of the Executive 
Committee, 

‘The progress of forestry in the United States, during the year 

which is about to end, has been most satisfactory. Public sentiment 
throughont the West, which, soon after the proclamation of the 
Cleveland Forest Reserves, was in an attitude of bitter opposition, has 
eontinued the remarkable change begun during the year which followed 
the proclamations, and at present opposition has practically died ont, 
The only conspienons exception is in the Stato of Washington, where 
the Repnblican platform contained a clause asking for a restoration to 
the public domain of all those por f the forest reserves valuable 
for agriculture, mining or timber, In the Black Hills, where the 
rotest was perhaps more vigorous than elsewhere, it has been replaced 
y the most feeling, so that the Black Hills Forest Reserve 
hina been increased by neatly half a million acres with the full assent 
and co-operation both of the locsl population and of their representa- 
tives in Congress. 

Four new forest reserves have been created since the eleven 
auspended reserves emerged from that condition on the first of last 
March, These are the Piue Mountain and Zaca Lake Reserva in 
Southern California, of 1,644,594 acres, the Prescott Forest Reserve of 
10,240 acres, the Black Mesa Reserve of 1,658,880 acres, and the 
San Francisco Mountains Forest Reserve, of 975,360 acres, all in 
Arizona, In addition, the boundaries of the Pecos River Reserves in 
New Mexico, have heen changed and enlarged to embrace 120,000 
‘acres more, and those of the Black Hills Reserve have boon similarly 
changed, with an estimated increase of 439,440 acres, a decrease of 
189,440 and a final totul of 1,211,680 acres. 

‘The care aud protection of the forest reserves has been entrusted 
to the General Land Office. For that purpose an appropriation of 
$125,000 was made by the lest session of Congress, and during the 
summer the work of organizing a forest force has been begun. 

‘The report of Mr. Frederick V. Coville, Botaniat of the Department 
of Agriculture, on Forest Growth and Sheep Grazing in the Cascade 
Mountains of Oregon, brought the question of forest grazing to public 
attention in a thoroughly scientific and practical manner for the first 
time, No other single factor has contributed so much toward & 
settlement of this most important question, The approval of Mr. 
Coville’s plan by the sheep men was instant and widespread, 

The foundations of the New York State College of Forestry, with 
De, Fornow as Professor of Forestry and Dean of the Faculty, and 
Mr. Roth as his assistant, is the most notable step yet taken in forest 
education in the United States, The last available report gives the 
names of 39 students of Cornell University, who are participating 
in the courses of the school, 

During the year another forest school, on simpler lines, was begun 
at Baltimore, in North Caroline, under the direction of Dr. O. A. 
Schenck, Four students are in attendance on the thoroughly practical 
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courses of the school, The mapping and description of the forest 
reserves, under the direction of Mr. Henry Gannett, of the U. 8. 
Geological Survey, has proceeded very satisfactorily during the ‘past 
year. Nineteen reserves have so far been examined, and stetistios of 
standing timber have been collected for Washington, Northern Idaho 
and part of Oregon, The Association is particularly to be congrata- 
lated on the prospect of possessing, in the near future and for the 
first time, relisble statistical statements’ of forest resources in some 
of the most interesting portions of the country. 

‘The resignation of Dr. Fernow from the Division of Forestry 
was followed by the appointment of Gifford Pinchot as Forester 
of the Department of Agriculture, and by the reorganization of 
the work of the Division, The! attention of the Division is 
to be directed hereafter to field work as fully as the cireum- 
stnces will permit. A Plan of the Division, outlined in Circular 
No2t, by which it undertakes to assist private owners in the care 
of their forest lands, has been responded to by applications for 
such assistance, which cover about 1,100,000 acres. 

The action of the International Paper Company, in appointing 
Mr. Edward M. Griffith, a trained forester, to assist in the man- 
agement of its timber lands, is a notable atep forward in the progress 
of forestry, since this company is by far the largest producer of 
wood pulp in the United States. Mr. Austin Cary has been appoint 
ed by another company for a similar purpose. 

‘The purchase of forest land by New York State, in the Adirondacks, 
under the appropriation of $1,000,000, had resulted, at the last report 
of the Forest Reserve Board, in the expenditure of more than $900,000 
and the acquisition of over 25,0000 acres at an average price of 
3.685 per acre, The school forest of the Now York State 
College of Forestry, of sbout 80,000 acres in extent, has 
recently been added, only, however, as prospective State property, 
since it will belong to Cornell University fora term of years before 
reverting to the State. Pennsylvania has acquired 55,681 acres of wild 
lands as the result of an sdwirable plan for the creation of State forest 
parks at the head-waters of important streama, and the rebate provided 
by law in the taxes of timber lands is beginning to be widely claimed, 
Forestry Associations have been estatlished in Utah and Massachusetts, 
and the latter has been exceedingly active in forwarding the good work, 

One of the ends for which the Association has been striving for 
many years, namely, the establishment of a Government system of forest 
administration, having now been attained, the members of the Association 
can devote their energies to no more important object than the 
ance of a public interest, which shall insuro efficiency in the admi 
tion of the forest reserves, : 


Curcn-Boitinc in BuRMa. 


Photographs of cutch-boifers’ camp. 


For the sccompanying photographs the Editor is indebted 
to the courtesy and artistic skill of the wife of a well-known 
Forest Officor in Burma. The scenes depicted represent a cam 
of Burmese workmen engaged in the manufacture of cutc 
from the wood of Acacia catechu. In the upper photograph a 
log of cutch wood is in process of conversion into chips, which 
are boiled in earthen vessels shown in the lower picture, Tho 
solution, obtained by boiling in thoso pots, uudergoes further 
boiling in the evaporating pan shown in the photograph, until, 
on cooling, it attains the consistency necessary for the ordinary 
purposes of the market. The process is too well-known to need 
detailed explanation” ; and though primitve and rude, it is suffici~ 
ently effective to produco cateciu of vory considerable value and 
to offer fair remunoration to the labourers engaged in the industry. 
OF late years, cutch mannfacture in Burma bas greatly declined 


* Fall dosoription of tho method and astistion as to yield aro recorded 
inthe Dio, of Koon. Products, 
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owing to various causes attributable partly to temporary depletion 
of the forests, in many localities, of eutoh trees of workable size, 
and in part also to alleged replacement of cutch by other sub- 
stancas, in some of the industries in which eatechu was for- 
merly ‘chiefly in demand. Recently, however, the trade in 
Borma has shown signs of revival, and to ensure permanency 
of supply of this useful product, measures have been taken for 
preservation and reproduction of Acacia catechu by reserv- 
ing the most productive cntch forests and by establishing 
plantations on a considerable scale. 


Some remarks on forest concessions in Oudh and 
in general. 


The Forest reserves in Oudh occupy the Northern por- 
tion of three districts on an area of 924 square miles. at 
side these tracts, the production of timber fit for building 
purposes is insignificant and is, moreover, constantly decreas- 
ing with the “spread of cultivated area. A population 
wholly engaged in agricaltaral pursuits, and as dense ay ia 
the most crowded European States, must therefore obtain its 
requirements from the Government Forests situated either in 

its own, or a neighbouring Province, but it is 
‘The importance probable that the influx of timber from the 
tothe country, °f North-Wostern Provinces, Nipal or Bengal is 
tpply. not in such quantity as to warrant considera- 
tion, Happily the provincial demand, imperative 
as it may be, is not exomitant. uiside the towns and cities 
the peasantry aro content to dwell in thatched huts of wattle 
and daub, or in roaghly tiled residences with mud walls. Por- 
manence of abode indicates the power of purchasing durable 
building material, and, therefore, oommparaliva wealth ; the absence 
of tht ufnenoe, oentuaied by the scarcity of cheap wood, 
compels the construction of houses whose inferior material has 
uration, and is, therefore, necessarily renewed almost anna- 
ally. The poor quality of timber used in the majority of vil- 
lages at a distance from the forest, is apparent to the most 
inexperienced observer, and tho inference is that the suppl: 
of timber at prices within reach of the peasantry is inauficl 
ent, and that, in consequence, the cultivating classes suffor in 
not possessing weather-proof houses, and in the expense at- 
tendant on the constant necessity for repairs, It will be allowed 
that, especially in » gountry where extremes of vold, heat and 
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damp are marked features of the climate, the people cannot 
be at their best, much less improve in physique, without 
adequate protection against climatic influences ; even the peasant 
acknowledges this fact in his practical way by the construc 
tion, 40 soon as he can afford it, of a permanent and more 
commodious residence. 

(2). We may next consider the position of Government 
in reference to forest management, and though the following 
remarks may not be subscribed to by all, yet it is possible 
that the opinions expressed may be more or less general. 
‘The ontturn of a State forest is the prop@&ty of the State, 
to be utilized for the benefit of the country in such a manner as 
the Government may consider to be most desirable; provided that 
the community as a whole profit, the method of utilization is 
thorotically immaterial. Amongst other ways it may be accom- 
plishod directly by providing an slequate supply of building 
material at a roasonable price, or indirectly by reduced taxa- 
tion. In practice both these results may follow, the sale of the 

more valuable timber will bring in revenue 
big, ths regponal: to the Government Treasury ; the protection 
bility of Gover’ of less important woods will place material 
Forest Officer. suitable for village requirements in sbund- 

ance on the market, Again, the amount of 
the outturn is dependent, theoretically, on the work of the 
Forester; he can estimate the normal yearly increment 
and propose such arrangements as will bring the area under 
his charge to its fall yield ; but, in practice, he may be restricted 
in his work by local encumbrances, and prevented from utilizing 
for the production of timber a fart, or even the whole, of 
the forest area, The Government of the country ia thus ras~ 
ponsible, not only for the proper utilization’ of the forest 
area, but also for prescribing the utilization of the outturn 
therefrom; the Worester is responsible that, so far as ke 
is permitted to do so, the forest in his charge shall be in the 
highest state of efficiency, 

(8.) The forests of Oudh are free from ail rights of user ; 
in them Government possesses an unemberassed estate, in 
trust, not only for the present population but also for future 

enerations. But there ure certain paramount claims, which 

ave to be considered, before the utilization of the forest area 

and of its yield can be decided on in detail, These claims are 
those of the villages which surround the forest or of their 
owners. In former days, the Settlement of those village areas 
was difficult owimg to various untoward circumstances; the 
inroad of wild beasts on flocks or crops; the unhealthiness of 
ie the locality ; the absence of all that makes 

cathe etigin of peasant life enjoyable, such as good water, at- 
tractive shops and gay society ; the isolation 

of these tracts, indeed, at that time often resulted in a mono- 
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tonons life of sickly toil. Low rentals and free forest pro- 
duce were the inducements offered to tenantry to settle in the 
vicinty of the forest, but as the country became opened up 
by improved communications und by ineease of popslation, the 
landlord inereased his rentals and Government its demand, 
whilst the State forests remained burdened with the onus of 
supplying, to the direct benefit of the landlord, free grants 
for an ever expanding population. It is the history of the 
attempts to satisfy and define these claims that it is pro- 
posed to narrate; the story of how the balance has wavered 
between the demands of those nearest the forest, and, therefore, 
most readily able to utilize its products, and the rest of the 
community whose need is doubtless ns urgent and their claims 
perhaps @yen more to; for they are infinitely more nomer- 
ous and probably also infinitely more valuable to the State 
as representing par ewcellence that source of revenne, on 
which the stability of Imperial finance mainly depends. No 
criticism on the action of Government is here attempted or 
intended. A bare statement of facts which have occurred 
during the last 20 years is presented, and from them the 
reader, be he Forest or Revenue officer, can judge of the 
progress made in deciding what portion of the State forests 
and their yield: should “be devoted to the benefit of the 
neighbouring villages, and what portion should be set 
aside in satisfaction of wider claims and more general in~ 
terests. 

(4) 1n_1879, or some 15 years after the establishment 
of a Forest Department, « committee, composed of a Revenue 
and a Forest Officer, was appointed to consider the question 
of privileges and concessions and to report thereon for the 
information of Government. The Revenne Officer visited the 
forests and submitted his report, able and panistaking, but 
marred by certain expressions of opinion raising questions, 

The fist attempe, *HCR aad long passed the period of discus- 
at deiniton ™P* sion, and were even then accepted as facts 
throughout the world of science. The Forest 
Officer submitted no report ; be annotated a copy of his col- 
league's production and so lost both the opportunity of placing 
departmental views before Government and also of making 
proposals, which might have, once and for all, laid to rest the 
yexed question of concessions, In the circumstances it was 
inevitable that Government should accept the only proposals 
aade, and the order issued that all villages within 8 miles of the 
forest should receive grazing st one-half the usual rates, 
free, unreserved timber for building and agricultural purposes, 
free grass for ‘thatching and thorns for fencing; whilst the 
Tharus, 4 caste apart, in roturn for a specific service, via: 
gratuitous aid in fire conservancy, were to receive free, di 
$a) wood for wells and bridges. “Sucb, however, was tbe lnck 
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of perception in the local Forest Department that the import- 
anee of defining the amount of produce was not grasped: in 
two of the three districts, the so-called 3-mile villages were 
listed; in the third no snch record was ever completed, while 
it remained for the Revenue Officer to represent to Govern- 
ment the advisability of fixing the quantity of produce to be 
granted ; and, when the necessity of such a proceeding was 
questioned, the Forest Officer failed to show ony insistence. 

‘or subsequent trouble and labour the Department most, in 
a great measure, hold itself to blame. 

(5) Tho incidence of the concessions thus granted ‘was 
not at first oppressive to the forest, at least so far as the 
grant of timber und produce was concerned. These privileges 
were guarded by a clause which made it penal to sell or 
barter produce given for a specific purpose, and this rule afforded 
a chock, not entirely efficient, but at any rate helpful in 
restraining inordinate demands by the villagers, 

There is no doubt, however, that the free grants of produce 

did filter through the 3-mile villages to others 

The effects of outside the radius, but, whether these illicit 
undefined cones: transactions were carried out entirely by sales 
from the privileged villages, or by connivance 

with the forest staff, is not apparent. It may safely be eur- 
mised that both, villagers and staff, combined to make easy 
a proceeding so much to the benefit of all three parties, 
The concession which became, however, intolerable in its 
undefined enormity was thatof grazing at half rates, and this 
without any restriction asto the number of cattle or to the 
agricultural requirements of the owners, In a few years’ 
time an agricultural tenantry was supplomented by a pastoral 
community, which setiled itself in the privileged villages, thus 
reaping all the advantages intended to assist in the spread of 
cultivation, Gradually their cattle over-ran, not only the State 
forests, but also the fields of their neighbours, who had thus 
more difficulty in protecting their crops from domestic cattle, 
than from the few wild beasts who still found standing room 
in tho forest, A system was even introduced in one forest 
of tarning largo numbers of cattlo loose and of only 
rounding up the herds yearly to collect the calves for sale; 
and in consequence damage done to cultivation within reach 
of the forest became insupportable to the tenantry who, such 
is sometimes the irony of circumstances, either made no 
advance in number, or actually decreased owing to unregu- 
lated generosity in conceding privileges 5 whilst the Forest 
Officer was reduced to despair at the spoliation of the forests. 
It may hardly be believed that up to 1898 it was in practice 
an accepted fact that there could be no satisfactory grazing 
without Gring, that, the experience gained in other countries 
besides India proving that protection from fire results in killing 
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down the ranker grasses and favoring those more suitable for 
fodder purposes, aBoald have been nikaown oF ignored. (In this 
connection the history of the vast cattle breeding grounds in 
South America may be found both interesting and instructive). 
But this will not be considered so surprising when, in the 
penultimate year of the century, wo find a Revenue Officer 
in a most responsible position as regards forestry, stating 
publicly that fire-protection is, in hill forests, actually pernicious 
to the forest. Forestry is evidently a science which is permitted 
no axioms and whose elomentary propositions may be disputed 
by those, who have no theoretical knowledge, and mistake the 
superficial observations of a few days or months for practical 
experience. 

(6). The Position in the Oudh Forests, resulting in undefined 
concessions and orroneous ideas in regard to the effects of pro- 
tection, was shortly that produce, vastly in excess of the domestic 
requirements of the 3-mile villages, was yearly withdrawn from 
the reserves; whilst the area which could be worked as tree- 
forest was enormously reduced in order to supply grazing grounds 
for oattle breeding. ‘The details of this industry aro worthy of 
note and the inferences drawn may be checked from the reports 
of the Veterinary Department on Uattle breeds in India. The 

local breed of cattle had, in the past, obtained some 
ingact ieee Hotoriety on account of its size and courage ; 

the individuals composing the herds were valu- 
able ; the village waste lands were extensive, and the grass 
lands in the neighbouring forests afforded ample grazing during 
the summer months. Without over-crowding and with 
the care which the agriculturalist is able to afford the 
few animals in his charge, a good breed of cattle was created 
and maintained. The case became different when the conces- 
sions attracted largo herds of cattle, either to settle permanently 
in the vicinity of the forest, or to pay annual visits from a 
distance. These animals were loft to shift for themselves, no 
attompt was made to regulate their brooding, they died in une 
dreds from disease, hunger or exposure, whilst the best of the 
survivors were sold in their youth and owed what strongth and 
vigor they attained to the personal care of their purchasers 
and to stall-feoding. The ruin of the forest brought no beneft 
to agricultare but rather the reverse, for home-reared cattle 
will always be superior to those only semi-domesticated, and 
forests, though they may bea helpful ‘adjunct at that period of 
the year, when field fodder is scarce and labor is so plentifal 
as to permit of careful herding, are not indispensable to maine 
tain the supply of cattle ; if this wore the case, it would fare 
il with those Frovinces, which possess no forest grazing 
grounds, and yet prove their independence by  producin 
a breed of cattle much superior to any i the Province o} 


Qudh, 
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(1). Up to this time no Working Plans existed to bring the 
forests under regular treatment, but the value of the forests and 
the necessity, in view of the constantly improved communications, 

of regulating the yield renderad it absolutely 

tonat at'donaition, Becessary to remedy this defect. But even be- 
fore the first steps wero taken in this direction, 

the Forest Officer was met by the impossibility of king the 
details of working or of estimating the outiurn so long as 
the area for the supply of concessionists remained undefined. 
When these facts were represented, the responsibilities in the 
utilization of the forest areas, and of their yield, were recog- 
nized, and permissions accorded to the compilation of records 
of concessions, which were once more expected to settle, for 
ever, the questions which bad been under discuasion for so long. 
The importance of the subject necessitated that it should ba 
approached with the greatest care, and a Forest Officer of the 
Provincial Service was put on special duty to examine the 
circumstances of each 3-mile village, to enumerate the houses 
and cattle, and to estimate the requirements of the people on 
the basis of cultivated area; in short, to collect all statistics 
bearing on the subject which might ‘assist Government in 
arriving at a decision. The thoronglimess and accuracy of this 
work was acknowledged by Government, who was thus enabled 
to fix the foundations on which the detailed superstructure 
of the record of concessions should bo reared, The basis 
of this record was that in such villages, within a distance 
of 8 miles from the forest, as were selected for the con- 
tintance of enjoyment of privileges, eattlo should be admitted 
to graze at half rates up to a maximum of 4 head for each 10 
highss under enltivation, provided that the area available for 
razing outside valuable tree forest allowed of one acre per 
fend of cattle being set aside for this purpose. Tf the aren 
available were less, the cattle were decreased; if more, then 
surplus cattle could be grazed at full rates, Each cultivator 
also was eutitled to receive for each 10 bighas under cultivation 
80 o-ft, of unreserved wood annually or one-third that amount 
of sl, on payment. of one-third the market rates, One and a- 
half cart loada of thatching grass were also allotted on the same 
terms, whilst thorns and fuel were given free up to actual require- 
ments. Tho decision to make these concessions on payment 
emanated from Government; it was considered that by place 
ing a money value on the produce, wasteful utilization would 
be abruptly checked, whilst the departmental regulation of 
the concessions would perforce receive closer attention. It 
was, moreover, made penal to sell or barter produce which 
had’ been received for a special purpose at special rates. On 
these lines records for all three districts were prepared, and 
of these, two received sanction and came into force; whilst the 
introduction of the third was postponed until a grazing lease, 


. 
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which for 20 years had burdened a portion of the reserves, had 
expired, 
(8) Tho effects expected from these new rales may now 
be considered. In tho first place the areas open to grazing 
‘The effect of “et? defined. and thus the Forest Officer knew 
teal tooth, where felling oporations might proceed and where 
they were not permissible; secondly, the max- 
imum demand in unreserved and si timber, and in minor 
forest produce was known, and no farther impediment, there- 
fore, existed to the aystematic working of the forests, Fur- 
ther, wasteful utilization was to be effectively checked by the 
imposition of a small royalty, whilst the prohibition of sales 
of forest produce granted for agricultural purposes tended to 
act as a further deterrent on indents for amounts in excess of 
actual requirements. The introduction of the new records 
caused some dismay amongst the tenantry, more amongst the 
cattle breeders, and perhaps most amongst the landlords, who 
emphatically opposed it. ‘They probably anticipated not being 
able to ask such rents as inithe past, for the reason that they could 
no longer guarantee to their tenants such full use of State 
reserves as in former years; they foresaw that they might be 
obliged to grant, from their own waste lands and. forests, o 
tupply of grazing and produce which they bad hitherto obtained 
from outside ; the cattle breeders, too, recognized that the graz- 
ing in the forests would in fature be held’ primarily for those 
occupied in cultivation: whilst the tenants wore annoyed at 
the restrictions imposed and were doubtful if the landlords 
would prove as generous with their wood-lands as they had 
been with those of the State. For the first year of working, 
misapprehension and the dullness of the Hindustani of the lower 
classes in grasping any novel regulation, effectively bucked 
by the stocks of free timber in hand and the assistance tem- 
porarily afforded by the landlord in facilitating grazing in 
private lands, enabled the people to prove their ‘ndepen ence 
of the State forests; but in the following yoar they com. 
menced to enter into the new order of things, and demands 
for timber and grazing recommenced. What the ultimate 
result would have been ; whether in a short time the tenantry 
would have valued and exercised their privileges, or, on the 
other band, considering them worthless would, like many mil- 
lions of other cultivators, have found it possible to do without 
them, it is impossible to say. These questions may be left 
to be answered by those qualified to do so, for this is a his. 
tory and not a prophecy ; but, while the statistical statement 
appended will eaable a comprehensive view of the situtation 
to be taken, the records of 1894-95 and 1895-96 did not 
survive long enough to enable 4 narrative of their working to 
be recorded. 
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(9) In 1898 Government, considering that the existing 
arrangements for utilizing the State forests in Oudh might 
not be entirely desirable, referred the question to the Revenue 
Officials and supplemented their reports by a visit to the for- 
costs in ono district, In rosult the oxisting records wore 
deemed to bo unsatisfactory and the compilation of others on 

The third at. & fa basis was ordered. The alterations 

in the system now considered necersary were 
tempt at definition, p ced on the opinion that the villagers in the 
vicinity of the forest had not received sufficient consideration; 
that the utilization of the ‘Blato reserves should be primarily 
for the benefit of those whose residences may be in the im- 
mediate neighbourhood ; and on this basis the following orders 
were issued, That the tenantry in the villages on the pri- 
vileged list should receive grazing at half rates for all the cattle 
they owned up to the maximum area available, without en- 
croaching on valuable tree forest ; that they should receive free, 
and without restriction as to sale or barter, 20 c-ft. of un- 
reserved timber in poles, or 30 c-ft, in large timber, or one- 
third that amount of sil for every 10 bighas under cultivation ; 
and on the same terms two cart-loads of grass, and fuel and 
thorns free to an unlimited extent. A census of cattle and 
houses was to be taken and the details of the record was to 
to be worked out thereon. 

(10) The important changes in this recognition of the 
claims of villagers in the neighbourhood of the forest was 
thas two-fold: First—-The number of privileged cattle were 

Phe ofect of the ROt, Tettricted to the purely agricultural 
third deBaition. 7equiremonts of the people. The grant of the 

grazing privilege depended on chance, on the 
number of cattle which happened at the time of the census 
to stand within the limits of any individual village, without 
reference to the uses to which these cattle were put. Where, 
however, the grazing areas are insufficient to support the entire 
number of eatile present in the villages, the allotment of pri- 
vileged cattle by villagers is to be made by the Revenue 
Officer, and in such cases tho agriculturalists should, in theory, 
have the advantage over his neighbour engaged in trade. 
Whether be wili do so in practice may sometimes depend on 
the Patwari, Secondly—Tho grant of produce, though based on 
the agricultural requirements of the people, was not limited to 
these requirements ; the grant in the first record was unlimited; 
in the second it was 80 per cent in excess of the estimated 
actual requirements ; but this generosity was intentional on 
the part of Government in order to minimize any possible 
hardship in the rule, that the produce considered necessary for 
a specific purpose, should only be utilized for that purpose. 
In the third record the utilization of the grant is undefined; 
it bas a money value and is negotiable and, therefore, certain 
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to be availed ofin fali. In the second record, two-thirds of 
the grant might be taken as the maximum demand, probably 
much less ; in the third, the whole grant must be taken as the 
probavle demand, It is impossible to compare the incidence of 
the concessions under the second and third records; the latter 
have not yet been comploted even in the one district for which 
Government orders issued in 1898. The collection of data is 
a slow process, and it is yet unknown what will be the 
maximum demand in produce; but, so far as it is possible 
to do so, the figures have been worked out in the appendix to 
these notes; but they are of no value unless it is remembered 
that the grant of 1898 is absolute, and that of 1894 con- 
ditional. 
~ (11). Tk may be the opinion of some that, the settlement 
of forest concessions might be as readily 
nine" completed as the sottlement of the incidence of 
A land revenue, and that a revision of the record 
once in 20 or $0 years would here also meot the necessities of the 
case; but the facts narrated in the preceding paragraphs tend 
to show that the settlement of privileges may take some 30 
years to complete, and may require revision in 23 many 
months, In Oudh, at this moment, finality is as far distant as 
before 1879, and tha axparienca of tha past does nut justify the 
hope of its speedy attainment. The necessity for the definition 
of concessions is admitted, but the terms on which those should 
be granted, the requirements on which the privileges should 
be based, the chiaslGeation of necessities as opposed to luxuries, 
the claims of the few as compared to those of the many, all 
these details are still finally undecided. Forest officers’ were 
at one time gratified when the area in their charge was free 
from rights of user ; they preferred to grant privileges rather 
than to record rights, but if seems probable that their con- 
Gratulations were premature. Where rights exist, they are 
settled in a prescribed method, once and for all. The law 
regulates their enjoyment, thero is but one discussion and 
that merely us a preliminary measure. Where concessions ara 
granted, there can be no definite end unless the forest policy of 
successive Governments coincide, The general policy itis true 
is Imperial, but the interpretation thereof is personal, and 
varies within wide limits. Hach Government may be, and 
doubtless is, right in this interpretation ; but the’ differences 
which must occur are destructive to continuity in workin, 
the fore:t. ‘The State forests are as islands ina sea which 
may all too readily engnif them; the strong but gentle swell 
in the offing represonts the demand of the general population 
of tho Pzovince ; the surf, dashing against tho seawall, the 
restrained appetite of the rightholders ; whilst the offorts of 
the coneessionists may be likened to waves breaking on an 
unprotected shore; without unintermittent watchfulness the 
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result must be a gradnal bub certain victory to the invade, © 
(12). Tho chief causes tending to relax this watchfalness 
originate possibly in failure to recognize the importance of 
forests: in the economy of a State; they are 
ndcal tog often allowed only to possess a siriotly 
local value. But even "when this view of the 
case is taken, deterioration of forests need 
not follow. The villages in the neighbourhood unquestionably 
benefit by receiving a very large proportion of the expenditure 
on the works that are carried ont therein; let them receive, 
too, in money, the futl value of their concessions and also be 
given the opportunity to purcbase, at the market price, forest 
produce at their doors, In this, or in some similar way, thoy 
could have no personal interest in forest management nor 
claim any right to control it; but as long as that interest 
is admitted and that right allowed, in practice if not in theory, 
so long will agitation continuo and 20 long will the grievances 
of the agitators, be they forest officers or tenantry, be liablo 
to decision according to the actual wants of one or the other, 
inatead of in accordance with the relative importance to the 
State of agriculture and sylviculture. If the interests of 
the forests are held to be antagonistic to those of oultiva- 
tion, such relative importance no longer exists, but in a well- 
ordered State thore is not only room but a necessity for 
both agriculture and forests ; the settlement of the one is as 
necessary as that of the other, for, in either case, without 
security from sudden or frequent changes, there can be little 

welfare and no improvement. 

(13). The render who is intorested in these matters can 
now sum up for himself; cortain facts have 
been laid before bim, cortain theories have been 
suggested. The impartial critic will, it is hoped, not be able 
to complain that undue stress has been laid on demands for 
the welfare of the forest. The Forest Officer is in theory in- 
dependent of the forest revenue, but in practice he viows its 
diminution with distaste as restricting the outlay he is per- 
mitted on works of improvement and protection, Still, he 
knows better than to complain; he desires only that the 
management of forest areas should be on a secure basis, so 
that ho may be able to arrange 30, 50 or 100 years in advance, 
for the harvest which will take that period to mature, He 
desires to eliminate, as far as possible, al! elements which may 
induce a change in management during at least one cycle of 
growth; and if at the same time he is anxious to restrict, 
within reasonably liberal limits, the demands on the area 
under his charge, he is at least actuated by disinterested 
motives; for his sole reward will be in his knowledge that 
he has induced improvement in the forests under his charge, 
and in the recognition of his labors by those who know, 


Conclusion. 
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Statement showing the Incidence of Concessions in one Division 


in 1894 and in 1898, 


Desoription. 


Stocked ah 


Unstocked 121 
tooked. 67 


Unstocked U8 
Stocked ai 


Tn 1894, 
Aros act aside for use ieee 
‘of Concemioniats ax: 
Stocked i 


fh ds, 
i ie In 193 f 
U Unstooked St 


Area available for other cattle in 1898 
‘Area je for regular Stocked 141) 
treatment in 1898. 

Unstocked 8 


Maximum allotment to Concessionists in uvre- 
secved timber in 1804, on payment, without 
liberty to aell 

Maximum allotment to Concensio its in unre: 
served timber in 1806, {ree and with lbetty to 
sell * 

Maximum allotment in erate as above in 1804 

Do do do in 1898 

Tnaldence of grant of unreserved wood per sere 
Per annum over area in (5) 

Incidence of 841 wood as above 

Outturn necessary por acre of unreserved wood 
on 9 20-year felling rotation a i 


Area of Division e 


Area in which grazing Lo 
permitted 


Outturn of $41 as above on a 30-year rotation 


C-ft, 


708,348 


709,346 


7:9 
26 
158 
8 


loade. 


35,846 
47,261 


* The graat of 1808 may be more than of 1894, but will not be leas, 


Tannin Extracts. 


During the past. fow yours considerable oforts hava boen 
made in the way of prastioal inquiries in the proparation of 
Tannin oxtracts from products of Indian forests, and in their 
examination and analysis, Forest Officers responded willingly | 
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to the appeals made to thom by the Inspector-General to pre- 
pare and end in extracts of any materials which, from local 
axperiance or practice, it was thought would probably yield ox- 
tracts of commercial value, ‘Thus many more or less use 
fal extracts were sent to the Reporter on Economic Products 
and to the Forest School at Dehra, from Burmah, Bengal, the 
Central Provinces and Coorg. The examination and analysis 
of these extracts made in Culeutta showed that, although: they 
had ali been prepared in much the same manner, viz, by the 
method employed by the entch boilers in Barmah and else- 
where, they varied very greatly in the amount of tannin they 
contained, Some of the oxtracts were sent in a liquid conditon, 
and these were found almost invariably to ferment and spoil 
in a very short time. Others had been rendered useless 
by the application of too much heat, and others were reduced 
in value by the admixture of a considerable quantity of gum and 
coloring matter, and some were quite useless on account of the 
amount of dirt and foreign matter which they contained, A 
number of the better extracts were analysed by Mr. D. 
Hooper, Curator, of the eonomic Section, Indian Museum, and 
the following results, obtained by him from some of the first 
extracts prepared hy forest officers in the forest, and without 
machinery, may be interesting : : 


Name of material. Dry | Vanni bari 
fame of material, ‘annin, | in 
eek extract, 
1 Terminalia chebula, fruit 6-4 3°6 56°29 
2 oy Tmyriocarpa, bark ... 8:4 2679 820 
3 Shores robusta, bark a 79 3°9 49°38 
4 Qnerous lamelloga, bark. 540 2-78 bag 
5 Terminalis myriocarpa, bark 4-0 2-68 67-0 
6 Engelhardtia spicata, bark 6+0 508 84-6 
7 Terminalis myriocarpa, bark 75-4 | 2901 88+6 
8  — chebula, bark 51-8 | 20-0 35-9 
9 is vy fruit 59-4 98:4 47.8 
10 Shores robusta, bark 68-6 | 26-8 4201 
11 Acacia catechu, bark 70-4 40°8 B79 
12 Terminslia tomentosa, bark 68°2 26°85 88-6 
18 Engelhardtia spicata, bark 65-0 44-0 87+7 
4» | bark 2-9 2°56 88-0 
15 Torminalia chebula, fruit 7-8 4:82 61°7 
6 oy » bark 2-0 1°43 75 
17” myriocarpa, bark 2-8 2°6 92+8 
18 tomentosa, bark 83 7153 90+7 
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~The following report by Mr. Hooper may, with advantage, 
be quoted in eatenso. 

“In submitting a report on the examination of certain 
‘tannin extracta received from Forest Officers at Saharanpur, 
‘Nimar, Central Provinces, Coorg, and Burma, 1 would offer 
‘the following remurks on their physical properties and chemical 
"composition, 

*Most of these extracts were received in a liquid condition, 
‘and in a few cases the fermentation and development of car- 
‘bonic acid gas bad burst the bottles, and the contents were 
‘lost. Other extracts were in a thick syrupy state, and the 
‘rest were soft and sticky. None were hard and friable, as 
‘one would expect to sea in cutch substitates, The wate 
‘solutions appeared to have been made with some care, althoug! 
‘the methods of reparation were not carried to completeness. 
‘The barks and Teaves were immersed in hot water for 
‘definite periods, but in several instances no attempt was made 
‘to concentrate the resulting liquors. 

‘No data were afforded by some of the officers for caloula- 
‘ting the amount of extract from the ernde material, and even 
‘where weights and measurements are recorded, a considerable 
‘loss of extract is indicated. For instance, in caloulating the 
‘amount of solid extract from the raw products used in Nimar, 
‘Central Provinces, the bark of Terminalia Arjuna is shown to 
‘yield 8 per cent. of extract, the leaves of Anogetssus latifolia 
*6°7 por cent,, and the leaves of Phyllanthus Kmblica 10-7 per 
‘eent. These figures are very low and do not reach the esti- 
* mated proportion of pure tannin actually found in these ma- 
* terials. 

‘The oxtracts obtained from fruits and leaves are, from 
‘my experience, not so satisfactory as those made from the bark 
‘of the tree. Leaves always contain more mineral matter 
‘than bark, and salts of potash are at once removed on treatment 
‘ with water, Fruits, on the other hand, contain considerable 
‘ proportions of unerystallisable sugar which is readily dissolved 
‘out with the tannin, These two substances, potash and sngar, 
* give the finished extract a hygroscopic consistence which makes 
tit difficult to powder. The bark proparations are more free 
‘from those substances which absorb moisture from the air, and 
‘on this account are not so liableto turn mouldy in damp 
“weather. 

‘The liquid extracts, provided they were manufactured from 
‘authentic sources, have supplied material for approximately 
‘determining the value of the more solid extracts, A decom- 
‘posing flaid, witha moitldy surface and a more or Jess bulky 

jeposit, is not tho best medium for investigation ; but by 
ascertaining the amount of solid matter in a measured volume 
‘of the clear liquid, and {the amount of tannin in another 
‘portion, very concordant results were obtained. In the 
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* following form, those results are tabulated. The first column of 
“figures shows the actual percentage of residue (dried in 190° C.) 
‘in the liquid; the second column gives the amount of tannin 
‘in the liquid, and the third colamn records the percentage of 
‘tannin calculated on the dry residue. Most solid extracts 
‘naturally hold from 5 to 20 per cenk of water, so it must 
‘be remembered that the tannin in the third column of the table 
‘is calculated on the absolutely dry extract, and is, therefore, 
‘higher than it would be if determined in an ordinary com- 
‘mercial sample.” 


Analyses of liquid extracts obtained from Tannin materials. 


Tae 
Byer : 
deter | Name of tr00, Pastwsed| pitt] 6h, | ee rs ca 
extract. extract, 
sw | gteinn tte — | mr |i | ‘ 
por 
= 
ses, PE 
i ["E 
ee | 8 
2. 
do do 
é) 8 
wt | Si cB | 8 
8 | enantio | 8 
ott | taemet |e) 
nha | eh |B | ch tien] iy 
REELS le aes iss 
ee | 8 
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Solid evtracts from Sakarunpur, 


Bhorea robusta 
Casale Fistula 
‘Terminelia tomentosa 
100006 | Anogotsats Iatifelle 


‘In discussing the results of the analyses many interesting 
‘points may be noticed. The tree yielding Malabar Kino 
{ Pterocarpus marsupium) is shown to yield the richest extract 
‘The estimation was performed in duplicate, and the tannic 
‘acid was found to be very pure. The barks of various species 
‘of Terminalia are particularly astringent, The species arjuna, 
* paniculata and tomentosa contain over ‘70 per cent, of tannim 
‘in their extracts. The richness of these Terminalia barks 
‘ should be considered in connection with the recent enquiry of 
‘the Director of Kew Gardens with reference to 7. Oliver, Tho 
‘barks of Garuga pinnata, \Oareya arborea, Bridelia retusa 
‘and Kamyine (Dipterocarpus, sp.) compare most favourably 
‘ with well-known tanning materials as far as their composition 
‘is concerned. An interesting feature in these experiments is 
‘the astringent nature of the barks of certain speices of Lager= 
‘stremia. L. parviftora is mentioned in tho Dictionary of 
* Economie Product as yielding n dyeing and tanning bark, 
‘and in the table the extract is shown to justify such a usd 
‘from the largo proportion of tannin it contains, The bark 
‘of L. microcarpa Wight (Z. lanceolata, Bed.) and the root 
‘of L, tomentosa afford much smaller quantities.. 

‘It might be noticed that the liquid preparations from 
* Guava bark, Eugenia jambolana bark ind Anogcissus leaves 
‘were very insoluble in water after they had been evaporated 
‘to dryness, indicating that the heat employed had effected a 
‘chemical change in the constituents, 

‘In order to utilize tho results of the analyses for 
“selecting the best materials for muking tannin extracts, 1 
*should reject all barks and leaves giving less than 50 per cent. 
‘of tannin in their extracts and choose the richer kinds for 
‘farther experment. Cuteh of various kinds, mangrove extracts, 
‘and other preparations afford 50 per cent. or more of pure 
‘tannin, and it would not be desirable to adopt a lower 
* standard. 

‘Liquid extracts containing tannin are liable to deteriorate 
‘on keeping. The six preparations from Coorg bearing regis 
‘tration Nos. 10151 to 10156 wore sent in duplicate; the 
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* first series were sent direct from the Deupty Conservator 
“of Forests early in November, and the second series came 
‘through the Conservator of Forests, School Circle, Dehra 
* Dan, and was analysed about six weeks afterwards, The results 
* show that three samples bad become weaker, two were stronger, 
‘and only one was of the same strength us the corresponding 
‘ liquid received in the first consignment. 

“The solid extracts from Saharanpur (Register Nos, 10008 
*to 10006) contained large amounts of extraneous matter in- 
* soluble in water. It would appear that they had beon over-dried 
‘or burnt in the course of mannfacture. The extract from 
‘the bark of Zerminalia tomentosa was decidedly the best of 
“the four samples.” 

Some good extracts were made in the Sandarbans Divi- 
sion by Mr. Dingwali Fordyce from the bark of Ceriops Con- 
dolleana, Ceriops Roxburghiana, Kandelia Rheedii, Bruguiera 
pymnorhize, Rhizophora mucronata. These extracts were analysed 
hy Mr. Hooper with the following results. 


A large number of extracts have also been tested at the 
Forest School at Dehra by the Assistant Agricultural Chemist, 
and the analyses made by him generally corroborate the results 
obtained by Mr, Hoo, 

Tho next step in the enquiry was a conference held in 
Caleutta between the Inspector-General of Forests and the 
Reporter on Economic Products in January 1898, at which it was 
decided that enquiries should, for the present, be limited to 
such trees us gave fir, promise of yielding oxtracts of com- 
mercial value. Judging from the preliminary experiments, these 
trees were considered to be :— 

(a) Acacia arabica, 

(6) _ 4, Catechu (Chips of wood). 

(c) Shorea robusta, 

(d) Terminalia tomentosa. 

(2) Anogeissus latifolia. 


(*) Cassia Fistala. 


om 


is bawwin exrrachs, 


(9) Cassia aurienlata, 

(A) Phyllanthas Emblica (fruits), 

() Pterocarpus Marsupium (bark from trees felled and of 
branches, &c). 

(i). Xylia dolabriformis (waste wood, sawdust and branches) 

(k) Ceriops Candolleana. 

(2) Terminalia Chebula (fruits from Burma). 

(m) Pinus longifoli 

(n) Casuarina equisetifolia. 

(°) Acacia leucophlea. 

’p) Briedelia retusa or B. montana. 

(qg) Kandelia Rheedii. 

(r) Bruguiera gymnorhiza, 

(8) Rhizophora mucronata, 

(t) Ceriops Roxburghiana. 


Attention was called to the advisability of testing and 
analysing the raw material as well as the extract therefrom, 
A quantity of bark, otc. of the trees abovermentioned was aorerd- 
ingly supplied to the Reporter on Economic Products and 
analysed by Mr. Hooper with the following resnlts. 


Tannin values of Indian barks, 


¥ Tannin. /Extract,| Molat- | ayy, 

Torminaila obcbule, bark, R. No, 11400] 28-6] 31-2) 11-7] 10°28 

Rhizophora macronata do 10759{ 26:9] 40-0] 20-8| 9-2 

Ceriope candolleans do 10282 | 25-2] 28-0) 13-3] 10-6 

Cassis auriculata do 10746 | 23-0) 32:8) 11-1 59 

Gorlops Roxburghiana do «10285 ] 19-2] 2/-8| 9:2| 18-0 

Acacia dealbate do ys] 7-8] 93°8) az-a| 4-6 

ic do 10586-1) 16°7 26°0 9.8] 10°9 

do 10578] 18-2! 23-01 7:4] 9:8 

Broguiera gymnorhiza do =—10201 | 15°) 21-2) 9-8| 7°3 

Briedelia refi do 10630] 5-9) 18-6| 9.5] ug 

do ross} a4s8| 26-3] ato] 3-8 

do -2| 17-7] o-8] o-8 

do 10482] 11-1) 14'4) 10°83 a8 

0 yo77 | 9-5 | 27-9] Mee} 1-0 

Aoncis Catecha wood, 10078] 6-8| 14°3| 5-5] 1:6 

Prerooarpus Marmpium do’ 10585] -5-4) 770) 10°2| 12-8 
Shores robusta N. W.P. 

old trees do 10975 | 10-0 | 19-2] 1-8] Boe 

Ditto Coppiced trees do 100781] 10°5| 21-0! 12:4] 6:5 

Ditto Assam, mature do 1093} 13°52) 2-2] iss 6°0 

Ditto Old branches do 1093-1] 2-8/ 6-3] 13°85) 8.1 

Ditto ©.P. Ditto. do 11035 | 6-7) 38:3] 7-2] 1075 

Ditto Oldtrank = do 1038-1] 4°6/ 7°6| 9-8! 6-0 
Ditte Young copplce 

trees do 1035-2} 7-1] ne] worn! aco 
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anin values of Indian barks—(continued). 


Moist- 
Tannin. |Extrect) Molt | ach. 
Terminalia to mento 
N.-W. P. old trees bark, R. uss] 20°85) 12-6] 23-0 
Ditto coppiced trees do 109761] 12-3) 26°0| 10-4) 22-0 
Ditto Old branches do 10076—2| 13-6] 19-7] 10-0) 20-7 
Ditto Astam inal i 
treea ,do * 410d | 8°] 155] +8] 12°85 
Ditto Old branches ‘do 094-1] 15-7) 7° 5] 1250] gerd 
, Ditts: C.P., Oldbark do 10841 | 28°2| 2-7) 10+4] 21-6 
Ditto Young copplsed 
trees do uwsi—e! iz-6| 16-0] 9-1] 20-5 
Ditto pla branches do niosé | +7 | 1773] OFet ized 
Xylia dolabeiformin daw. do 
dust do nasa] ast} 70] oer] aa 
Ditto Chips fo 1042-1} 54 GO] Bro) 4-1 
Ditto Sawdust do nas} 8! 1-9] 20-8] 22 
Ditto Chips do i0s—t) 2 6) ST] 5-6l 268° 


Arrangements were next made to ascertain the market 
value of the extracts made in [ndia, as compared with those 
in actual use in Europe. Some samples of extrucis of Py- 
inkado, olc., wore sent to Germany by favour of Messrs, Von 
Ernsthausen and Co, and were analysed by Drs. Popp and 
Becker, authorised trade Chemists and Analyste of Franke 
fort. The best sample contained 37°24 per cent. of tan- 
ning agents and too mach coloring material was present, 
The opinion was given that extracts containing so low a 
ercentage of tannin could not compete with those at present 
in use in the German market. The extract in use which con- 
tains the lowest percentage of tannin is that of Quembracho, 
which contains 45+2 per cent. of tanning agents; and this 
can be bought in Germany at 83 marks per 100 kilogrammes, 
or oh Rs, 9-1-5 per maund or Rs. 247-8 per ton. 
et 


ther reports were obtained by favour of Messrs. Erns- 
thatisen from Messrs. Schinbank snd Sons, of Berlin. The 
following shows the results of analyses made by them. 


Acacia | Acacia |Torminslia| Terminaiin 
arabica | arabica |tomentosa| tomentosa” 
bark. | pod bark.) bark. 
2°80 %| 62°50 %es-40 y 
B10, [27-70 ,, 33-40, 

| 6°80, | 31° 
3.60 


Tanning gents 


Non-tanning eoluble substances 


Ingotuble 


Water 


190-00 ,, | 100"00 
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And they compare this with ,the analysis of tannin extracts 
proourable in Germany which is as follows :— 


Tanning agents =. fe 
Non-tanning soluble agente... 
Insoluble agents. ES 
Water ES i 


3-20 4,/ 6°80, 
55 +60 ., | 19+30 », 


10°00 |; 300 +00 


Messrs Scbinbank and Sons, report that the extracts from 
Terminalia tomentosa are too dark in colour and require to be 
decolorated before they can have any chance of finding a 
market, Farther, they state that the samples contain far too 
large a proportion of non-tanning soluble substances, from 
24°40 per cont. to 34°10 per cent. as compared with 2-40 
per cent, to 18°70 per cent. in the extracts used in the trade, 
and they conclude that in order to render it possible for 
tanning extracts made in India to find a market in Europe, 
it is absolutely indispensable that they should be prepured 
in a rational, up-to-date manner, that the colouring matter 
should, as far as possible, be removed from the liquid solutions 
before condensation, and that these should be condensed in 
a vacuum. 

These reports show clearly that the preparation of ex- 
tracts in a rongh and ready way in the forests is but a 
waste of time and money. The question of importing modern 
machinery is under consideration ; the methads by which the 
solution may be decolorated is being investigated and in the 
meantime experiments are being continued at the Forest School 
at Dehra. 

Extracts are_now being carefully prepared and are being 
forwarded to the Reporter on Economic Products, who has been 
good enough to undertake to analyse and report on them, 
Semele: of the extracts made at the School will alsa be for- 
warded through the Reporter on Economic Products to the 
Amnperiul Institute, where they will be examined and reported on, 
aod: farther inquiries will be prosecuted in Europe. 
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It must be observed that simultaneously with the 
inquiries and investigations which, daring the last few years 
have been carried ont by the Forest Department under the 
orders of the Inspector-General, inquiries have also been set 
on foot by the Imperial Institute regarding tanning extracta, 
more partionlarly from the various species of the Indian 
Mangroves; “Tanning materials” also form the subject of 
Imperial Institute inquiry (No. 46 in the Report on Colleo- 
tions for 1895-96) and the tanning properties of Terminalia 
Chebula, Acacia arabica, and Cassia auriculata, as well na the 
influence of the locality and degreo of maturity of the tree or 
the fruit, have since then heen under special investigation. 

In_ 1898 the Inspector-General of Forests wrote :— 

“The main justification for the preparation of tannin 
‘extracts near centres of the production of tanning agents, in 
‘preference to places where the matoriat is used, is that they 
“contain, or should contain, a much larger percentage of tannin 
‘for the same weight, than the raw material, and are much less 
“bulky to transport. [f these advantages are not obtained to a 
‘very considerable extent, it would be very much simpler to 
‘send the bark or wood. chipped or powdered, direct to the 
“{anneries, and to lei the tanners make their own liquor. 

Tho questions which we have to solve are :— 

(a) “Whether we can, at a remunerative cost, make ex- 
‘tracts which meet these requirements, and which, at the same 
‘time, contain no anch extraneous matter as would render them 
‘in any way unfit for, or less valuable for practical tanning, than 
“the raw material from which they are prepared. 

(6) * Whether we cannot, in making these extracts, remove, 
“at a remunerative ontlay, some of the properties found in some 
‘of the raw material, which render this less desirable for tanning 
‘than others, 

“This refers more especially to the bark of Shorea robusta 
‘and Zerminalia tomentosa, of which enormous quantities are 
‘available, Both of these, however, tan very dark, much more 
‘so than Acacia urabica and Cassia aurseulata, and are conse- 
«quently, only used in admixture with less highly coloured 
* material.” 

What is required is, in fact, a more correct knowledge of how 
to prepare our extracts, so that European tanners will pay a 
remunerative price for them. We know that we have in our for 
ests any quantity of materials containing tannin which, in most 
eases, simply goes to waste; and we have found ont the materials 
which are likely to prove the most valuable, It remains to 
sarmount the difficnlly of correctly preparing the tannin ex= 
tracts, and of placing them before the public in a marketable 
form ata remunerative price, 


Mica in Bengal. 


From a paper dealing with the mica mines in Bengal, 
contributed by te : A, Mervyn Smith at the meeting of the 
Institution of Mining and Metallurgy on February 16th, it 
appears that the industry is a very ancient one, the methods 
oF mining the mica and preparing it for market having been 
in use for centuries, The mica occurs in pegmatite veins 
ranning through foliated rocks, and is taken out from open 
outs made in the decomposed granite, and abandoned as soon 
as solid rock is reached. The miners are a local tribe called 
Bandathis, men, women and children all working at the mines 
in the dry months when there is no agricultural work in 
the fields to ba done. The books of mica are chiselled out, 
the work being aided by large fires when the pegmatite is 
hard, and split into shests of about one-eighth of an inch 
in thickness. Tho rough edges are then trimmed, and the 
sheets sorted into four qualities and several sizes; the best 
“ruby” mica, which is unaffected by high tomporatures, boing 
worth 20s. per pound when in large sheats, while small sheets 
only fetch 2d, per pound. The uses are well known and 
the consumption is now increasing, bat appears to have been 
grenter in early times. Tho output was given by Dr. Me.Clelland 
in 1849 as 100,000 maunds, or about 78,000 ewts. and is 
estimated by Mr. Mervyn Smith at lees than 20,000 owts. in 
1895. Hoe also states that nearly all the mica used in the arta 
comes from these mines. 
Natur, 


February 8rd, 1899, 


16 TH IMPERIAL FOREST GOHOOL AT DEHRA, 
Removal of Cryptococcus fagi. 


To rid beech tres of that dangerous parasite, Cryptocoocus 
feat which causos much anxiety to foresters, many methods 
ave been tried. Solutions of soft soap, methylated spirit, and 
so on, applied to the skin of the tree, are of no avail when the 
bark has become much decayed, External remedies having in 
such cases proved useless, Mr, John Shortt, the head forester 
upon the estate of Sir Matthew White Ridley, Bart, has 
tried internal ones, and the rasults are mentioned in the 
recently-published volame of Transactions of the English Ar- 
boricultural Society, Thirty years ago, soveral troas which 
were in tho last stages of decay were selected, and three 
holes were bored in the trunk of oach, about two fest from 
the ground, standing downwards, and converging towards a 
common centre. Sulphur, saltpetre, and other substances were 
placed in the holes ; sulphur in one tres, saltpotre in another, 
and something else in a third, and the holes were then 
securely plugged. All the trees died except the ono that had 
been treated with sulphur. Since these expsriments, several 
other beeches hava been treated in the same way, and with 
equally satisfactory results. The operation, it may be added, 
is performed in the autumn. ‘Theso oxperiments in practical 
forestory have excited great intarest among foresters. It is 
hoped that the matter will be taken up ina scientific way, and 
that the chemical action of the impregnated sap will receive 
elucidation in a form which will be of practical use to the 
owners of woodlands throughout the country. 


Narorm, 
‘February 28rd, 1899, 


174 ‘VILLAGR ABBORREORNT PLANTATIONS, 
Timber Seasoning by Electricity. 


We extract the following from the Engineer, 


Daring the last few years considerable attention has been 
given to the invention of new processes for treating timber. 
‘The lutest aspirant to fame is a process and apparatus whioh 
claims to give to timber properties which time alone has so far 
been able to produce, It is a French idea. and has, we are 
informed, met with considerable suceess in Paris, where works 
have been established to treat timber on a large scale, The 


an electric currant of abont 100 volts pressure is caused to pass 
through the timber, The current sets un what is termed electro 
capillary attraction, and drives out tho sap_by the introduction of 
the solution, ‘This treatment lasts from six to eight hours gene- 
rally, aftor which the wood is subjected to n further treatment of a 
fow hours’ duration ina warm bath to allow of thorough permea- 
tion of the entire section. It is then removed and dried under 
cover by air curronts, a process which is said to take from four- 
teen days to 2 conple of months, according to the density and 
thickness of the material. ‘The.inventors claim that not only is 
a considerable saving in time and expense in the drying of 
timber effected by this process, but that cortain classes of wood, 
such as maritime pine, which have not hitherto been readily 
saleable owing to the large amount of moisture they contain, can 
by its uso be readily deprivad of the sap. The expenditure of 
electric current is said to bs 600 watts per cubic metre per 
hour for five hours. The Electric Timber Seasoning Company, 
Victoria-street, Westminster, is introducing the system into 
this country, and a mode) apparatus has been fitted up at the 
works of Messrs. Johnson and Phillips, Charlton Junction. 
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Satinwood. 
Cutoroxrion Swirrania D. C. 


Brandis in his “Flora of North-West and Central India” 
thus speaks of this tree:—" A common tree in the Satpura 
Range, the Dekkan, the Konkan, and the drier parts of the 

ninsula and Qeylon. A smail tree in Central India, in 

jouth India atéaining 30-40 ft.; trunk straight, symmetri- 
cal. Bark yellow, soft, corky, in. thick or more. Heart. 
wood, with a beautifu) satin Jastre, fragrant, when seasoned, 
greenish white with a yellow tinge, or yellow, mottled, and 
feathered, close grained. Heavy, the cub. ft, weighs 51-66 lbs, 
when seasoned, and 70-75 Ibs. when green. The value of P. 
has been found to fluctuate between 600 and 1059, and the 
average may be taken at 800. Has been compared to box, not 
found suited for engraving, but is excellent for turning. Em- 
ployed for agricultural implements, cart-building, makes beauti- 
ful furniture and picture-trames. Imported into England, used 
for cabinet work and the backs of brushes.” 

My experience of Satinwood in India boing most, fimited, 
my remarks apply mainly to this tree in Coylon, where it attains 
its best dimensions. 

Distribution :—The annexed sketch map shows, roughly, 
the distribution of this tree over the island. It will be seen 
that it is only absent from the South-Western portion, i.e. 
from the portions affected by the South-Western monsoon, and 
from the higher mountain ranges. I have seon some trees at 
an elevation of about 1500 fect in the Province of Uva, and a 
few trees in the intermediate rainfall zone near Karunegala, 
but, as a rule, it can be said that it is not found above an 
elevation of 800 feet, and in localities with a rainfall of over 
65 inches, ‘The finest forests are in the Northern portions of 
the Batticalon District, and in the Puttalam District, In the 
Northern portion of the island, the trees, although abundant, do 
not attain very large dimensions. 
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Soil :—Satinwood requires a light sandy soit with good 
subsoil drainage, It is also found on well-drained rocky fils, 
if there is not too much clay in the soil. 

Sylvioultural requirements :—This tree is essentinily a sbade- 
avoiding tree, except perhaps in its infancy when, like other 
trees, belonging to the natural order of the Meliacem, it prefers 
side-sheltor or low cover. It springs up readily in clearings, 
but is also found along the sides of forest roads and lines or 
growing in the midst of bushes in old cloarings abandoned by 
the chena cultivator, In this respect it isa valuable re-afforest- 
ing agent ; for, after the chena cultivator has cut and burnt off 
the jungle and cultivated it for two or three years, a rank 
growth of spiny and prickly bushes springs up, which the 
Satinwood helps in again becoming valuable forest. In high 
forest, especial y if the leaf canopy is not dense, or if it is not 
high, ‘Satinwood seedlings germinate readily enough, but they 
require the aid of man to develop into trees, It is for this 
reason that in Ceylon forests ofa certain age, although large and 
medium-sized trees are not uncommon, ther a remarkable 
absence of saplings and poles. ‘This has led Mr. Vincent, 
in his valuable Report on the Ceylon forests, to state that the 
natural reproduction was poor. "The contrary is, however, the 
case; but up to recently the Government did’ not do anything 
to replace the trees taken away by helping the youn 
seedlings, and no cleanings or seed-fellings have been carri 
out, Lt appears to me that the correct treatment for Satin- 
wood is to girdle trees for some distance to leeward of the 
seed-bearers, in sufficient numbers to give light to the soil 
without encouraging the growth of rauk grass and weeds, and 
far enough to let the light seed, which is carried to somo 
distance by the wind, bave a chance of developing into seed- 
lings. As the seed ripens before the North-East monsoon, 
the girdling should be done early inthe year, and at the same 
time all large climbers which invade the crowns of the trees 
should be cut. After the seed has germinated and the seed- 
ling established itself, it requires direct overhead light, and this 
should be provided, but caution must be exercised in not 
girdling too many of the dominant trees, for this might lead 
to an invasion of insects which would be liable to attack the 
seedlings as well as the girdled trees. 

Dimensions and rate of growth :—Satinwood grows to a 
large tree, except in wind-swept localities near the ses, where 
it altains only small dimensions. ‘The crown is large, us can be 
expected with its light, feathery foliage; the bole, although it 
ating a girth of Sof 9 ft is usually comparatively shorii, 
rarely over 30 feet in height. This is duo to the require- 
mons of light by the tree which enrly forms branches in order 
to develop a large crown, As regards the rate of growth 
‘of the tree, the data which we have at present are unfortunately 
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hot very reliable on account of the emall number of trees in each 
sample plot ‘and in consequence of the habit of mixing up trees 
of different girth-classes, and of calculating the average girth for 
all. Thia method of measurement has now been given up 
and the trees are measured by girth-class, and it is hoped that 
in a few years reliable data will be obtained. I have gone 
carefally into ths figures available and the following appear 
to me to give a fairly correct idea of the rate of growth 
of an average Satinwood tree. 


‘Age of tree 18 inches in girth 20 years, 
yw Bf ly 5 
yoy 4 fe Bin, Bae Ge 

6 feet te oe 18 ow 


If this estimate of the rate of growth proves to be 
- correct, it takes 50 years for a trea 4 ft. 6 in. in girth to veach a 
circumference of 6 feet. If, therefore, the exploitable size is 
taken at 6 ft., as it is now in Caylon, it would be proper under 
the Selection Method of treatment to go over the forest in 50 
years, taking all the trees 6 ft. and over which can be spared 
from a sylvicultural point of view. In old forests, it would be 
better still to go each year, on an average, over one twenty-fifth 
of the ares, taking only one-half of the exploitable stock oF 
confining operations to fraes whose removal is most urgent. 

‘We have not yet sufficient experience to know, in the event 
of the Regular Method being adopted, how many years before 
the final fellings the soed-fellings shonld be made. Observa- 
tions made in our forosts since 1891, show that the Satinwood 
flowers abundantly every year and ‘it is probable that seed- 
follings made some 7 to 10 years before the final fellings, would 
give a good crop of seedlings. 

Enemies.—This tree, like others belonging to the same 
natural order, is liable to attacks from insects which bore into the 
pith of the young shoots. A large number of trees die from the 
attacks of the larva of a beetle, probably a longicorn, which makes 
galleries between bark and wood, that not unfrequently girdle 
the tree, Tho young saplings are very liable to injury by stage, 
since these prefer them to any other trees for rabbing off the 
velvet from their horns. This preference is probably due partly to 
the corky nature of the bark and partly to the gum, which exades 
from wounds and soothes the irritation which the animals feel. 
In some parts of tho island the trees are liable to the attacks 
ot afungus, which rots the centre of the tree and causes 
clean hole, sometimes thronghont the length of the bole, This 
is the case particularly in tho South-Western portion of the 
island. Satinwood does not resist fires well. 

The timber—The weight of 12 welleseasoned pieces taken 
by me from difforent parts of the island, varied from 55:2 Ibs. to, 
65-4 Ibs. per oub. ft., and the average was 59°92 lbs. per cub. ft, 
This is § somewhat higher average than that of the specimens 
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tested by Mr. Smythies in 1878, which averaged'S7 Ibs. Seasoned 
wood can, therefore, be said to be lighter than water. The 
wood is hard and strong, takes a beautiful polish, and is ox 
tremely durable, The most valnable wood is that which is 
known in Ceylon as “flowered,” and in the home market aa 
“figury” wood, especially if it is light-colored and can be tised 
together with West Indian Satinwood. The price of flowered 
Satinwood in Colombo ranges from Rs. 4 to Rs. 7 per onb. ft. 
in the log. It has not yet been ascertained what the Rgnra in 
the wood, which is merely curly fibre, is due to, and whether 
it is hereditary, It was found in some abundance in one of 
the forests of the Pattalam Disirict, which wus expowd to the 
full blast of the monsoons and wind may have something to 
do with it, but I think that it must be due also pattly to the 
soil. There is etrenky and curly flower, and it is the latter - 
which gives the prettiest effects ‘of satin-like Instre and which 
fetches the best prices in the market. Unflowerad satinwood 
fetches prices up to Rs. 2°50 per onb. ft. according to colour 
and size of the logs. Light-coloured logs are preferred although 
the darker ones are better for patching up old cabinet work. 
Logs of a dull, muddy colour are not appreciated. The best 
logs as regards colour and size are now obtained from the 
forests in the Hast of the island. Fine logs used to be obtained 
from Puttalam, but these forests have been more or less ex. 
hausted by timber traders in the old days. The finest loge [ 
have seen wore 8 to 9 ft. in girth. 

The logs for the home market are sent to the Central Timber 
Depét in Colombo, where thev are tested for “ flower,” and 
the flowered logs set aside. Hitherto they have been sold ao 
cording to market rates; but in future, on account of the great 
demand for flowered logs, the Intter will be sold by auction. 
The proportion of flowered logs is not_much above 5 per cont, 
Satinwood is also sold atthe Forest Depdts or, when possible, 
standing in the forests. ‘This has been the case in the astern 
provinces, where first class logs have been stamped over one- 
sixtieth of the area, but the sale of the coupes was offected after 
the picked logs had basn falled and sent to Colombo. 

The strength of the wood has not yet been tested with 
pisces of a proper size, the largest specimens tested having, 
according to Gamble, a cross-section 2 in, square. 1 have not 
mach faith in tests made on pieces of timber which may be 
taken from any part of a log, and should like to see the example 
of the University of Sidney followed, where Professor W. H. 
Warren tests pieces of timber of the dimensions ordinarily 
employed for construction. According to Gamble the value 
of P. varies from 504 to 1,059, but I think that, on an average, 
it will be nearer 1,000 than 500, : uh, 
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~The uses to which thie timber is put in Ceylon are the 
following :— 

COabinet work and farniture. Satinwood! furniture is, how- 
ever, heavy: and is really suitable only when finely made, as in 
the case of Chippendale patterns. In cart-bnilding it is used 
for the naves and spokes of heavy carts. It has been much 
used for house and bridge building, and the bridge at Pera- 
deniya, near Kandv, consisting of s single arch 205 ft. wide, 
ie built entirely of this wood. Ball-room floors made of Satin- 
wood are considered good, but to my mind they are too hard, 
wanting in elasticity and much too slinpery for dancing. 
Sleepers made ot this timber have lasted over 20 years on 
the Osylon Government Railway, and experiments are now 
being carried ont in the new Colombo Harbour-works to test 
its resistance to the teredo. The pieces have only been put 
in position a year ago, but, so far they are intact. In the 
North of the island the wood is used for oil mills; and in the 
Eastern province, hollow logs are in great demand for wells. 
Ploughs are usually made of this wood. 

Minor products.—According to the Dictionary of Economic 
Products, this tree yields a yellow dye and a wood-oil. ¥ hava, 
however, never heard of these products being employed in 
Ceylon, The bark, like that of other Meliacem, has medicinal 
properties, and 9 gum exudes from it which might prove to 

@ good substitute for gum arabic, 


CoxoMBo : 
28th March, 1899, A. RB. BROUN, 


The treatment of Bamboo Clumps and Bamboo 
Forest. 


This very important question is one which has been much 
discussed, and which requires to be permanently settled. 
Bat the first point of importance, which must precede all 
further discussion of the question, is one which has sometimes 
been overlooked. That point is that, in order to be able to 
make one’s mind clear as to the data upon which to apeak 
or write, we must give up talking of “the bamboo” or 
“bamboos” generally and restrict ourselves to a consideration 
of each species on its merits. In a recent paper on tho 
biology of Indian bamboos (Indian Forester, January 1899) 
Sir D. Brandis writes:—“‘To talk of the habits of bamboos 
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‘and of the management of bamboo plants, has littl: meane 
‘ing and is of no practical use, Each species has its own 
‘ pecitliarities and its own requirements” No one, who 
any acquaintance with the chief species of our Indian for- 
ests, would think that the same treatment can be applied to 
the ‘densely ccespitose, interwoven clamps of Bambusa arun- 
dinacea ot Dendrocalamus atrictus and to the open separately 
stemmed forests (for the term “clumps” is here inapplica- 
ble) of Melocanna bambusoides or Arundinaria racemosa. 
Bamboos, thus, in India as shown by Sir D, Brandis, 
may be divided into two classes :— 
(1) Those with short thick rhizomes which form 
regular closely-growing clumps. 
(2) Those with long, underground, thin rhizomes 
which send up isolated: stems. 


In (1) come such important {species "as ;—~ 
Bambusa Tulda 
»  Baleooa 
* polymorpha 
» arundinacea 
Dendrocalamus strictus 
” Hamilionii 
» Brandisii 
» giganteus 
Cophalostachyum pergracile, 
while in (2) come especially ¢ 
Y Bambusa‘nutans 
» burmanica 
Gigantochlos macrostachys, 
Melocanna bambuscides 


The bamboos of class (2), of which the commonest and 
best_ known kind is Melocanna bambusoides, the “ Mili” 
of Eastern Bengal, and tho principal one of those known ss 
“Tabendcinwa” in Burma, as recently ascertained from spe- 
cimens sent by the Conservator of the Pegu Circle, do not grow 
in regular clamps, but spread themselves over the country, 
Their treatment, therefore, seems to present no difficulty, ex- 
copt that I shonld think it would be advisable to restrict 
cutting to enlis of one year old and older, 

It is in the treatment of bamboos of class (1) that a 
difference of opinion has existed, and it is in regard to the 
chief forest species, viz., Dendrocalamus strictus, that the dis- 
cussions have taken place. 

Dendrocalamus strictus, the “male bamboo,” is the sole 
indigenous species in the Siwalik Hills and Lower Himalayas 
of the Panjab and North-Western Provinces. It also occurs 
in large quantity right down the Western Peninsula, through 
the Central Provinces, Orissa, the Ciroars, Carnatic,!Deccan and 
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Maharatia country ; it is absent{from tho greater part of Bengal 
and from Assam, but isfound again in profusion in the forests 
of Burma, where it is known as “* Myinwa.” My own experi- 
ence of it has been gained in Chota Nagpur and Orissa, in 
Bengal, and in the Madras Presidency, as well as in my pre~ 
sent charge, the School Circle, N.-W.P. and Oudh. In Bengal 
it is worked from forests almost pure in the Palamau Division, 
and especially from the Kechki and Betlah Reserves. In Madras 
it is most largely worked in the forests of the Godavari, 
Kurnool and Cuddapah Districts. Here, in the Sabaranput 
and Dehra Dun Divisions, as well asin the adjoining Gan- 
ges Division of the Central Circle, it is perhaps the most 
important of all the products of the forests and the most 
valuable. It is, therefore, very necessary that its treatment 
should be understood and applied so ss to lead to the 
largest production compatible with the improvement of the 
capital stock, The subject has consequently received great 
attention and has been discussed considerably, especially in 
reference to the prepartion of Working Plans for the Dehra 
Din, Ganges and Sabaranpur Divisions. 

In the Working Plan for the Dehra Dun Division the 
prescriptions were, that, if the work wore done departmentally, 
all shoots under two seasons old should be left, and if by sale 
to purchasers, at least 8 shoots should be left of saleable 
dimensions, This was revised in 1892 and the forests divided 
into three sections. 

(1) Three blocks to be worked departmentally, together 

with the cleaning out of all congested clumps. 

(2) One block to be worked on permit for Hardwar 

basket work supply 

(8) The rest to be worked on a 2-years’ rotation. 


The time has now come, I think, to carry ont the 
“leaning” if possible throughout the forests and to substi- 
tate annval for biennial thinnings thereafter. The cleaning 
work has not been very well done. In Jobra it bas been 
overdone, but I think the clumps will recover though the 
thinpings for the next few years will be poor. 

The Working Plan for the Ganges Division, prepared in 
1888 by Mr. N. Hearle, contains in paras. 69 to 74 along and 
interesting account of the bamboo forests and the systems of 
treatment to which they had been subjected, with a discussion 
of the arrangements for future working. The provisions are 
not very clear, but simply amount to the recommendation of 
yearly thinnings if possible, and if not possible, of working on a 
3 years’ rotation. ‘The plan was revised in 1896, and in discuss- 
ing the question of the best system to apply, and a strong re- 
commendation made by Mr. A. G. Hobart-Hampden that the 
thinning of bamboos should be done yearly, the Conservator 
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of the Central Circle consulted me on the subject, and in reply 
I wrote on the 6th February 1896 (see page 76 of Inapector- 
General of Forests Proceedings tor March 1896), giving my 
opinion and the history of my endeavour to improve the condi- 
tion of the clumps in my Circle. That letter fully disposed of 
the general question as I understand it, but since 1896 we 
have progressed a great deal in the Sabaranpur Division, and 
we are now gradually “cleaning” all the clumps with a view 
to introducing everywhere the system of annual “ thinning,” 
and instead of having to pay for this cleaning, as I wrote in 
1896 to Mr Dansey, we can now make the work # protit to 
Government. 

In the Saharanpur Working Plan the prescriptions are 
given in paras: 67 to 76 and the arrangements are these :— 


(1) Working the Msiapur Block for green bamboos for 
the Hardwar basket makers. 

(2) Working 6 Blocks on yearly thinnings after « pre- 
liminary cleaning. 

(8) Working the rest on biennial pormits, the purchasers 
to cut under regulation, but if possible, the arranges 
ment to be gradually changed to'aunual thinnings, 


it was in the Ranipur Block that cleaning was first ate 
tempted. By a mistake many clumps were clean-cut so that 
they produced at first only thin shoots. The greater part of 
the bamboo area is under a Coppico Working Plan, and the 
result of the coppicing of the trees bas been to give more 
light to the bamboos, so that they bid fair soon to almost 
monopolize the area. This is a good thing, as fuel is to be 
had in plenty from the hills behind, whiie the bamboo is much 
more valuable. The cleanings are being gradually carried out 
and in many clumps yearly thinnings are now in progress; 
Appended is a memorandum by the Divisional Officer, Baba 
Karuna Nidhan Mukerjee, on the system under which the clean- 
ings in this and other Blocks are being done. It will be seen 
that the operation is being now made a source of revenue, 

In my ietter to the Conservator, Central Circle, alread: 
referred to, 1 described the work done at the Forest School 
with certain clamps there. This work has now been going on 
for several years, and I have watched the results very ourefully. 
I have no hesitation in giving it as my opinion that the cleans 
ing, followed by yearly thinnings, has ; 

(1) increased the number of yearly shoots ; 


(2) improved the quality of the skoots, which have now 
space to develop straight and healthy ; 


(8) allowed of the removal, at will, of any single shoot or 
culm that itis desired to cat 
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and 1 cannot help surmising that, under this system, the year 
of flowering can be postponed, perhaps indefinitely. Of course, 
it is not to be supposed that work in many square miles of 
forest cun be carried out as neatly and carefully as it is in 
the Forest School Park, where the work is done by men who 
understand it fully, and with the saw instead of the axe; but 
without such neat working, a great deal can be done which 
will serve equally well. 

‘That { am not alone in believing that annual thinsings 
are the best way to treat clumps, ée., forests of Dendrocalamus 
strictus, is clear from the remarks made by others who have 
studied the subject, such as Mr. E. ©. Fornandez in his paper 
in the “ Indian Forester,” Volume XVII, page 186; Mr. Hobart- 
Hampden in bis letter to the Conservator, Central Circle, in 
Inspector-General of Forests’ Proceedings for March 1896, 
above quoted; Mr. N. Hearle in his Ganges Working Plan, and 
Mr. Dansey in various places, and last of all in bis Annual 
Report for 1895-96, para. 100, copy of which is appended. In 
that extract, he considers that the possibility of the clumps 
flowering and dying off immediately after cleaning, is sufficient 
to condemn cleaning. There might, in my opinion, be some- 
thing to be said for this view if the cleaning were expensive, 
but, as Babu Karuna Nidhan Mukerjee has now proved that it 
can be done profitably, the objection must fall to the ground. 

The sum of my experience goes to show that in the 
treatment of large areas of valuabie bamboo (Jendrocala- 
mus strictus) forests, like trose of the Saharanpur and 
Ganges Divisions in the N-W-.P.; ot the Palaman Division 
in Bengal and of the Godavari Division in the Northern 
Uirele of Madras, which I believe are the areas where there 
are the largest compact forests, near the market and easy 
of access and export, the first thing to do is to endeavour to 
bring the clumps gradually, by means of a “cleaning ” of dry 
wood, old stumps, twisted and crooked cuims, trees, bushes and 
climbers into a condition, in which the culms are fairly equally 
spaced throughout and each individual capable of being reached 
and ent without injury to the rest, This cleaning may with pro- 
fit be done, as Babu K.N. Mukerjeo does it, in connection with 
tue yearly thinnings, so that the persons who carry out the work 
have an interest in it and are not liable to lose financially. If 
for instance, 4th of the clumps in any given area, in which the 
right of cutting is sold, are “cleaned,” it will take 4 years to do 
the whole. In this cieaning, where the clamps are very 
congested, there must be overcutting the first year, but | have 
not fouad that this does any great harm, if the treatment in after 
years is judicious, So far us is possible, the ast year’s and the 
two-year-old culms should be the chiet ones left, and everything 
out should be cut to within 6 inches of the ground. 
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Tho next point of vital importance to remember is that, 
when a clump has been once cleaned, annual thinnings must be 
regularly made. 1 have known these thinnings omitted, because 
the Statf considered that rest was wanted after such severe treat- 
ment, with the result of a relapse into congestion, If the clean- 
ing has had to be done very heavily, the next thinnings will 
natarally be light, but so made as to aim at bringing each 
clump into a condition, in which the standing cuims are as regu- 
larly spaced as possible and all oqualiy easily reached. In large 
forest areas, it is best not to attempt too much at once, but to 
do only that area which can be without doubt successfully done : 
the first few years’ experience hae to be gained; as it is gained and 
the Staff gets to know its business, the work will become easier 
and eventually, 1 am sure, the results will be apparent in an 
enormously increased supply of one of the most important articles 
of produce to the peopie of this country and ina great increase 
of revenue. A decrease in the latter at first will only be natural, 
and should not be allowed to frighten us from the right way. 

What [ have here deseribed for the male bamboo (Dendroca- 
mus atrictus) may, I think, be applied equally to any other 

cies of the clump-forming class; but it must be noted that 
though Bambusa arundinacea was successfully treated by cleaning 
at Ballipalle in the Cuddapub District of Madras, in and ubout the 
years 1883 to 1888, this species is extremely difficult to clean, 

rtly on account of its thorns and thorny side shoots, partly 
Bessie the culms are weak and soft and unable to easily stand 
alone. But it is a bamboo of poor quality and its treatinent by 
cleaning will be rarely attempted. In Burma, bamboos are usually 
too common and too much of a drag in tho market for it to be 
worth while to adopt such measures, but there may be places 
whero it is advisivle to keep up pure, or nearly pure, bamboo 
forest for sapply’ porpdsed: and-perkaps leanings end certainly 
annual thinnings will, [ submit, prove useful with Dendrocalamus 
sirictus, Bambusa polymorpha and even the “Wabo ” Dendrocala- 
mus giganteus, Again, in the forests of Dendrocalamus Hamiltona 
iu Northern Bongal and Assam, of which perhaps the ones I know 
best are those of the Kurseong Division in Bengal, annual 
thinnings, with the cleaning of dry and broken pieces, will pro= 
bably bs the best eystom of management, ‘The species is, however, 
& poor one in strength and its habit of growth is very different to 
that of Dendrocalamus strictus, as the culms do not grow straight 
but curved and slanting and interlacing. In my opinion, wher- 
ever the forests are suited to it and the demand is sufficient, 
attempts should be made to replace it by planting Bambusa Tulda, 
Bambusa Baleroa, or other similar valuable kinds. I mention 
this, a9 I held the same opinion strongly several yeurs ago, 
when { was Conservator of Forests in Bengal. 
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Memo, on thinning and cleaning of bamboo clumps in the Saharanpur 
Diviston, School Civele, W.-W. P. and Oudh. 


Before the prosont Working Plan was enforced, the cleaning of bamboo 
clumps in the Ranipar and other blocks was done departmentally. In 
fect, contractors were employed to clean ths congested clamps and thin 
out other clumps under departments| supervision. ‘They were paid, not 
at daily rates of wages, but at fixed rates per score of marketable 
bamboos extracted, according t> si ¢., 10-ft, bamboos and Bahia 
at 2 annas per score, Lathis and Punchis atone anna per score, otc. 
This system was found defective, as the contractors were natural 
inclined to pass over the congested o'nmps, the cleaning of whic 
emanded most labour and from which a comparatively emallor 
quantity of marketable bamboos won'd be obtained. On the other hand, 
the contractors had a tendency to cat more bamboos than was desirable 
in the better clumps. simply to swell their wages without much 
Jabour, In 1895-96 I paid an extra rate of 8 to 6 pies per clump 
for those which were cleaned satisfactorily with a view to induce the 
contractors to do better work : but even this system was only partially 
successful, Besides, the diffiealty of selling the bamboos ob- 
tained from the thinnings, with any profit or even at cost price, was 
great, end a large quantity @eteriorated and had to he written off atook. 
‘A system of selling the bamboos direct to the contractors, who do the 
cleanings of the clamps, was, therefore, gradually introduced and this 
has teen so far successful. 

In 1896-97 the Working Plan was brought into force and since 
then the bamboo clumps have been operated on, by contract asa rule, 
with the following conditions:— 

(1) Abont one-third of the total number of culina are removed 
from the good clumps in such a manner that the remainder of the 
Damboos will stand epart fom each other al! over the clamp. 

(2) No bamboo will be cut at more than 6 in. above ground, 

(8) As a rule, no bamboo less than s yaar old will be cut except 
where this is necessary for improvement of the growth. 

(4) The congested clumps will be cleaned without any regard 
to the number and kind of bamboos cut, but only with a view to 
open out the clumps, £0 that bamboos will remain standing all over 
the clamps at about ¢ in. apart, 

(5) The contractor will prepare from the bamboo out in the above 
manner marketable bamboos of all possible sizes, and will export them, 
after payment of a fixed rate of royolty, which is settled at the 
annual public auctions and noted below, 

8) The contractor also pays a security deposit in cash, varying 
from Re. 25 to Re, 100, according to the siza of the coupe in which he 
works, for the due fulfilment of the above cxnditions, 

The above system hae been found during the past three years to 
promise a practical snd financial success, The contractors are bound 
down by formal agreement and asourity to thin end clean the bamboo 
clumps properly and to export all the marketable bamboos after pay- 
ing @ fixed royalty. OF course, we havo special difficultis in one way. 
For inatance, where the number of congested clumps is large, it is im- 
possible to expect a contractor to clean all of them in one season, as 
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he must meke some profit, Tn some such instances I was obliged-to 
make a condition that out of one hundred clumps from ‘hich 
the contractor cots bambcos thera must be at least 25 congested 
clumps which be must clean At this rate the total number of con- 
gested clumps in that particular block will have haan cleaned ont in 
4 years, Again, for instance, T think condition (1) will not perhaps 
bald good aiter the clumps have been improved by the annual thin- 
nings ; I think we ere getting ‘uch more new growth now, and that 
we sball perhaps have to ent about half tho number of culms io good 
clumps to keep them from getting congested. 

The famine in the past two years hindered the progress of our 
bamboo work, as of all others, but there is ne doubt that the present 
system ig a good one, Wo are doing material improvement in 
out bamboo forests, not only without any cost whatever, but with 
the profit of all the royslly wo obtsin from the cleanings and 
thinnings, In 1897-98 we cleaned out 15,442 congested clamps 
without oost, and the revenue obtained from the operation waa atill 
Re. 1,104. 

The rates of royalty paid by contractors for bamboo exported 
from the thinnings, as referred to io condition (5) aboya, are as 
follows :— 


Rate per score. 
3 
Kind of bamboos, a aE 
a e 38 
Be ge te ee [ae 
¢i/ajf)2j)d4 ag 
a2/a/8/#% {3s 
Barauch 15 ft. long. | 0 5 iat a aD 48 
“ » + [080016083502 s1028 
Chaneju 10, | 026/01 8101 91019019 
Babi 7 yw (026013 01 9019019) 
Cherkalan 10 ft, [026 0130190191019) 
Charkburd 8.» (0231006 0aK a0 a00 9 
Rekmi or Punchi 
{tap pieces) 10 Zt 018008 OOS OO R009 
ag 
Lathi 6 ft.long .../01 8/00 6009/00 9/009 
Pains or Kaind ft |00 6) .. « (008603) 
jong. 


tement shows that we ere getting royalty, which 

is very neerly equal to the standard rates of the Division. “n  fact 

we are acwuslly getting more in Ranipar owing to its proximity to 
¢ Jwalapur bamboo market, 


K. N. MUKERJEE, 
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Extract (para, 100) from the Annual Administration Report of the 
Central Cirle, N.-W, P. and. Oudh, for the year 1895- 


In the Ganges Divi an experimental attempt was made 
st cleaning the bamboo clumps over a given area of forest, with 
the view of increasing the productive capacity of the clumps. Whon 
subjected to constant cutting the bamboo clumps get so choked with 
the dead stumps left ircm previous operations, that if the production 
and development of new ateme is not hindered thereby, as would 
seem probable, the labour of getting at the latter is considerably in- 
creased. However, the experiment clearly rhowed that the expense 
and difficulty of contiol attaching to the operition are obstacles to its 
introduction inte practical forestry. Moreov-r. the bambcos on an 
area thus cleaned might all flower and cie within the next few months, 
thereby rendering useless all our Inbanr ard expanse, and thi 
possibility ia of itself sufficient to condemn the practice of cleaning 
the clumps. 

To the Conservater's opinion tha most yractical way of increar- 
ing the supply of bamboos will be to abolish the existing syatem 
under which each bemboo block ie closed for one year before being 
eut over again 

The volumirous oorrespondence on the subject of be 
duction shows that even ~xperts are unable to etsts posi 
wal cutting of the clumpa is calculated to decrease produc- 
in fact, common sense would weem to support wa opposite 
conclusion, when it is considered that the order of plants to which 
the bamboo belongs is peculiar. for the property possessed by tham 
cf multiplying the number of their stems aud the vigonr of their 
growth in proportion to the cutting bick to which they are subject- 
ed, We see instances of it in our grasses which flourish and ex- 
tend laterally in proportion to the degreo of surface cutting applied 
to them. ‘To open the entire bambeo area to annual cuttings 
would, in the Conzervator's opinion, just double the outturn from 
source, and the subject is consequently one deserving the most 
serious attention, If the people do not require so large a quantity 
of bamboos, they will at least, ander this change of system, get 
them cheaper, 


Note on improvement feflings for the benefit of 
Teak in fire-protected Reserved Forests, Burma. 


In 1870 2 formal declaration of the forest poliey for the 
future working of the forests in British Burma was made by 
the Chiet Commissioner in bis Resolution on the Forest Admin- 
istration Report for 1869-70 {paragraph 20 of Public Works 
Department letter No. 426-48F., dated the 6th Aagust 1870), 
‘The policy was laid down on two lines merely, the socond of 
which was :— 

“To look to plantations as the future main source of our 
timber requirements,” 

In their review of the above the Government of India 
(Pablic Works Department No. 620F., dated the 15th October 
i870, paragraph 19) endorsed this policy and expressed its 
scope more definitely, as under— 

“The general duties of the Department for the present may 
briefly be stated as follows :— 

(1) The extension of teak plantations on a large scale in 
ae well selected blocks. 
(2) The demarcation of the most valuable forest tracts as 
State forests, 
(8) Meanohile, careful husbanding of the resources of the 
existing forests.” 

2. During the 28 years that have elapsed since then, vast 

changes have taken place hoth as to the extent and as to 
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the constitution of the teak-producing areas entrusted to the 
management and control of the Forest Department in Burma. 

When the above forest policy was defined, it seemed not 
improbable that the civil divisions of Pegu and Tenasserim would 
have to be considered the main sources, from which the world’s 
future supply of teak timber would have to be drawn, and 
measares ahd to be considered for ensuring in the future the 
maintenance of a sustained yield of marketable teak timber. 

Now, however, we have not only a well organized system 
of management, prescribed by working-plans, either already 
sanctioned or else shortly to be prepared for sanction, in force 
throughout the principal teak forests in Lower Burma, bat we 
have also tho control and a fairly good knowledge of the vast 
tenk-producing tracts spreading over enormous areas in Upper 
Barma and the Shan States. The Government of Burma 
now under their control huge areas, which certainly equal and 
probably far excel, the forests of Lower Burma in the quantity 
of first class marketable teak which they are capable of supply- 
ing, in perpetuo, under competent management. 

3. With such sources of supply now at command it is no 
longer necessary “to look to .plantations aa the future main 
source of our timber requirements.” So much so is this the case 
that the time has now come for asking whether it may not be 
advisable to curtail teak plantation work, so far as is practi- 
cable, and to invest the money thus made available for the carry- 
ing ont of improvement fellings for the benefit and development 
of the existing stock of immature teak, whethor trees, poles, 
saplings or seedlings, usually to be found in greater or less 
abundance throughout all teak-producing areas. 

4, Where teak is not now found as a constituent amon 
the trees of any forest, or is only sparsely represented, it stands 
to reason that it can only be introduced artificially by means of 
sowing or planting. Apart from exceptional cases, such as 
relate to agreements or questions of policy with regard to 
Karen or Kachin tribes and the like, where the Forest Depart- 
ment is, or may be committed, to forming plantations in order 
to secure the good will of such hill tribes, or to carry ont 
agreements mado at the time of forest settlement of reserves. 
thero has been thronghont the last ten years a strong and an 
ever-strongthening opinion that plantation operations should be 
curtailed, and that more attention and money should be devoted 
to improvement fellings, In teak-produciag areas it is seldom 
that taungya tracts can be selected so as to include no teak, 
and in some instances the damage done to the existing stock 
of teak and of cutch is sufficient to stamp the formation of 
plantations in such localities as unnecessary and wasteful. In 
proof of this, attention may be called to recent reserve inspeo- 


tion notes. 
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5. When teak plantations were originally started it was 
hoped that after about two years’ weeding and cleaning they 
might be trusted to outgrow danger from lofty grasses, creo 
ers, softwoods, Ac. Experience has shown that such is not the 
case. It is only in very exceptional cases that plantations can 
be left unweeded in their third year, and sometimes the oper- 
ation bas to be repeated during the fourth year. OD 
then weeding and cleaning have to take place at intervals for 
several years more ; and such weeding and cleaning operations 
are hardly or even not yet completed when one finds one’s 
self face to face with the necessity for thinning, Thus, in 1896, 
I found myself compelled, as Conservator of the Pegu Circle, 
to have plans of thinning operations drawn up for plantations 
in the ‘Tharmavaddy and Rangoon Divisions though funds were 
scarce. 

The plantations in some of the divisions of Lower Burma 
are already so extensive as to seriously interfere with the other 
work of the Divisional Officers, 

6, That areas suitable for improvement fellings abound 
in our reserves in Upper Burma can be proved by reference to 
the following portions of reserve inspection notes :— 


Pyinmana Dinisian Inapertion Notes, 189%.97. 


Natural regeneration of teak is on the whole very satisfactory consider: 
ing the excessive extent to which the forests have been depleted of all 
Taatore marketable frees, | But, owing to jungle finch, there is a striking 


are trees. Young teak trees and poles ere frequent, and in 
edlings are abundant, though at present burned back year 
yy the jungle fires and overshadowed by the bamboo undergrowth, 
(moatly Ayathawng). Under auch ciroumstances, it seems to me that impro 
mont fellings in’ elected and carefully firo-protcoted areas are the sound 
most advantegsous, sad most economical method of improving the future teal 
Produoing capacity of the forests, 


Notwithstanding the 


tisfactory nature of operations in those teak faun- 
gya, Tam not in favour of extending them or of committing ourselves to 
the formation of plantations ; for matural regeneration of teak is on th 
whole decidedly good throughout those parts of the reserve traversed, ro- 
markably so, consi ing tho treatment the forests have received during 
the lsat 30 years. Hence it seems to me be licy and more economics 
investment of money to make improvement fellings a selected areas to be 
carefully fire-proteated for several years, ie, which aball receive special 
protection in addition to any general fire-proteotive operations applied to 
‘the whole reserve or to large portions of it, 
With the eatablishment now st otr command, or with any increase 
likely to be obtained within the next year or two, we osunot afford to 
Sommit ourselves to plantations and at the sume time hope to carry on im- 
Provement fellings successfully on any large and systematic scale; and of 
the two alternatives I think the improvement fellings deserve the proference 
considering the general satiafactory atate of natural regeneration of teak. 


Jn the revised plan of operations for 1866-27 proposals have been made 
for the formation 100 acres of teak plantations. 1 am most decidedly 
of opinion that no further plantation work should be carried out here 
‘unless privilege-holders claim to clesr taungye lands wad plant them up 
with teak ; and in thie case they should only be allowed to olear ya in 
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such portions of the reserve as bear no stook of teak, as, for’example, in 
some of the ol@ bamboo pénso near the northern end of the reserve. ‘There 
are so many places in the Pyinmana block of reserves where natwal re- 

eratiin of tonk is very good, and where, improvement fellings will yield 
far better and more remunerative results, that I consider the fire-protection 
‘and improvement of auch solested arcas'a much preferable work to’ oom. 
‘tmitting ourselves to tavagya plantations with the toilaome years of woed- 
ing and cleaning, which are hardly completed before the necessity for thin- 
ning stares one in the face. 


by 
3896 plantations, 46. large. loge 
Bombay-Burma Trading Corporation, Limited, while numerous large teak 
trees and many poles have been killed or cl 
hopelessly disabled irom ever developing into aound marketable trees, 


Katha Division (Mohnyin Reserve) Inspection Notes, 1897. 


jeen begun, and there seems 
with them. Though netwrat 
yremely poor in tho vicinity of Kady, 
resorve 


regenerate 


et in the southern 


teak in the bamboo forest should be carried on as 
vinional Officer's disposal permit, for the 

sof teak in thia manner is probably the 
‘the local climate 


ter to ex] 
than to sini 


it willbe time enough to con- 
reserve 
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rvision can be more profitably invested in cultural operations of 
e nature. 


aa prescribed in paragraph 50 of the working plan. In the meantime money 
na ar 
e 


Katha Division Inspection Notes, 1898, 


6. Natural regeneration ison the whole decidely good, In the south 
Pilé, Tatiwin, Pyindé, Nankan) and in Nami it is io iy 
ory that thie, assisted by fire-protection and by improve: 
should quite suffice for ample aupplica of teak in th 
fnimpa took taxngya in the Nankan reserve, natural regeneration 
hapa richer than in any other place L ha acon. It is 
the various girth-classes being represented. 
y Further rem ting to 
t will be found below under 9— Plancativzs ; but the following 
diary extract relative to the Nami reserve may here be quoted as illustrate 
ing ‘the local conditions of the reserv: 

In the evening went due cast into the Nemi reserve for about a 
milo-and-a-quarter, Je closcly resembles in charactor the rescrves in the 
south of the division (Pile, Pyinds, Navkan) in having apparently no mar- 
ketable teak trees left standing, in having been fearfully hacked about by 
village girdlers, everything down to young trees and even poles having 
been killed, and in having a wonderful regenerative power. In many parte 
the ground is covered with ecedlings, or rather with coppice-shoots, beside 
which the blackened, burnt shoot of 1898 atends or liev. Aa in the other 
reserves, no plantations are required here ; fire-protection and improvement 
follings are all that are essential, and would at the same time form a far 
more remunerative investment than plantations. ‘The Nami chavay ie « 
firat-clasa floating stream.” 


* . * 


8 Climber cuttings ow 


‘to want, of train 


‘undertaken by the Extra Assistant 
by the Divisionnl Otheer, Mebnyin, 
Under such circumstances the rate of progress is obviously far behind what 
ia desirable, as only comparatively small areas can be dealt with annually, 


Ruby Mines Division Inspection Notes, 1808. 


Natural regeneration in on the whole fairly good. In some parts, par. 
tloolarly. throughout tho northern portion of the’block of renervee ttePee 
Generation by ineans of family groups of teak is oxcellent, 
being duly represented. All that is wanted for the develop 
in sach looslities is fire-protection and improvement fellings. 


Such conditions ure not merely characteristic of the East- 
ern Circle of Upper Burma teak forests alono, ‘They likewise 
obtain with regard to the majority of the teak-prodncing tracts 
which form the reserved forests tbroughoot the Pega aed Text 
asserim Circles (Lower Burma), and Iam informed that similar 
conditions are also found throughout the chief teak-producing 
(reserved) areas in the Western Circle (Upper Burma). 
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7, It will be seen from the above extracts that suah  dme 
provement fellings are only intended to he carried out in fire-pro- 
tected areas. Thisis a sine gud non, and the whole of the sug. 
gestions contained in this note are based on the understanding 
that such improvement operations shall, of course, take place 
only in areas protected against fire. 

8. Tinloss artificially nasisted in ite stenggle for existence 
with the various other kinds of forest trees, &c., many of which 
are of more rapid growth than teak, it must naturally follow 
that a larger ontturn in teak and a higer financial return from 
the reserved forests can only be expected in proportion to the 
expenditure incurred, under competent supervision, in assisting 
the teak in its stroggle for existence, in shortening the duration 
of such struggle, and in obtaining for teak special advantages 
for growth and development by the felling or girdling of trees 
which strangle it (Ficus), or dominate, or otherwise interfere with 
ita crown of foliage and its free exposure to light and air, 
Foe such improvement fellinne money and trained supervision 
are essential. Moreover, this is not an operation which can be 
done once for good and all. It will have to be repeated from 
time to time, at intervals which shonld not exceed ten years, 
if this can be rendered possible with the means at our command, 

9. The total area of reserved forests in Burma now amounts 
to some 15,000 square miles, and before the selection of State 
reserves is completed, it will probably amount to over 20,000 
square miles. Of this it may be estimated that not loss than the 
half, or 10,000 squere miles, will be teak-nroducing tracts which 
should be gone over by improvement fellings at intervals not 
exceeding ten years, This will give an area of 1,000 square 
miles per annum to be operated over, or 640.000 seres anonally, 
Even, however, presuming that this estimate may perhaps be 
far in excess of tho aroa that really deserves and requires to 
be operated over, or that can be fire-protected and rendered 
suitable for improvement fellings, then let it be drastically 
reduced by 50 por cent. and there still remain 500 square miles, 
or 320,000 acres to be gone over annually, if we are to accord 
to the teak forests the treatment essential towards providing 
anything like the oatturn in timber and money which the State 
may derive under proper management of their very valuable 
forest properties. 

10. But we have at present no staff of provincial officers 
or of trained subordinates such as is necessary to operate pro- 
perly over even a tithe of so extensive an annual area as 
320,000 acres. Past experience in different parts of Burma 
has shown that operations like improvement fellings, which 
require circumspection und a certuin umount of judgment, can- 
not be entrusted to untrained rangers, Such operations have, 
in seme cases, proved not merely a waste of money, but have 
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sotually been productive of positive harm, in place of bringing 
benefit to the existing stook of young toak, 

11, Such untrained rangers can only be trusted to fell all 
trees (whether teak or not) in the bonds of epiphytic Ficus, and 
to ent woody climbers; and these are preliminary operations 
which should take place during the working season before that 
during which improvement fellings take place, When this 
preliminary step bas once been taken, there still remains for con 
sideration how, and to what extent, trees interfering with the 
growth of teak should be removed. Lenving bamboos and 
other lofty grasses ont of consideration, the trees that it may 
be desirable to deal with for the benefit of the teak trees, poles 
or seedlings, may belong to one or other of the following throe 
glasses :— 

—True heart-wood trees, which die on being girdled. 

II.—Sap-wood trees, whose vegetative processes do not ap- 
pear tobe interfered with by girdling, 

T1L—Valse heart-wood trees, which sicken or are distinetly 
interfered with, temporarily, in growth by girdling, 
but are not killed by the operation, 

This last or intermediate class consists of kinds of trees 
which might perhaps in many instances be killed off by a 
second girdling, if it wore practicable to go over the area again 
and re-girdle in the followingsyear. 

The I class (true heart-wood trees) comprise the more 
valuable kinds of timber trees like teak itself, cutch (Acacia 
eatechu), padauk (Pterocarpus indicus), pyingado (Xylia dola- 
briformis), ingyin (Pentaome Siamensis) and also such trees as 
the follow: 
Taukkyan (Zerminalia species). |Petthan (Heterophragma ade- 
Thitpyu (Xanthophyllum species).| _nophylta). 


Thadi (Bursera serrata). Naywa (Flacourtia species). 
Thitya (Shorea obtusa), Thitpagan (Millettia species). 
Thitsi (Melanorrhea usitata). | Seikchs (Bridelia retusa). 
Thahye (Eugenia species). Petwon (Berrya amonillis). 
Neu (Cassia fistula). Binga (Nauclea rotundifolia). 
Té (Diospyros Burmanica). Thande’ (Stereospermum nev. 
Kokko { Albizia Lebbek,) tanthum), 

Yamane (Gmelina arborea). Sit (Albizzia procera). 


Mahlwa (Spathodea stipulata). 
The IL Class (eap-wood trees) includes the following among 


many others :— 
Thabutgyi (Miliusa velutina), | Baing (Tetrameles species). 
In (Dipterocarpus tuberculatus), | Thit8 (Castamopsis species), 
Kanyin, (Dipterocarpus species). | Myaukiék (Artocarpus Lakoo- 
Thipwe (Llaocarpus bracteatus).| cha). 
‘én (Anogeissus acuminata). Myauknyo (Duabanga sonnera- 
‘hitsein (Terminalia Belerica). | — toidzs). 


: Qibya (Cicoa Macrocarpa). Kathit (Krythrina species), 
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‘Letpan, Diddk, Kokb’, (Bom- 
base apecien). 

Myoukehaw (Homatium tomen= 
tosum). 

Thapan (Fious glomerata). 

Gwe (Spondias mangifera) 

Gyo (Schleichera tréjuga). 

Nabo (Odina Wodier). 

Shiny dK (arupa plvnate) 
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Thayet (Mangifera india). 
Thitni (Amoora Rohituka). 
Thanthat (Albizeia lucida). 
Pauk (Butea frondosa), 
Bambwd (Careya arborea). 
Ondén (Tetranthera laurifolia). 
Zinbyun (Dillenia pentagyna } 
Zaangbalwe (Genus unknown), 
Shaw (Sterewlia species). 


Ma-u (Sarcocephalus epecies). | Myanbokshit (Siphonodon 
Nagy® (Pterospernura semisa~ celastrinus). 
gittatum). 


The 11 Class (falee heart-wood trees) contains such trees 
oe 
Thitlinda (Heterophragma aulju- | Madama (Dalbergia snecies). 
(Heterophragms elf | ee or Kyetvo (Vitex leu 
conylon), 


rea). 
Bonméza (Albizzia stipulata), 
‘Thitmagyi 


‘Phitpdk (Tetrameles nudiflora). 
Léza (Lagerstremia tomentosa). 
Yingat (Gardenia species). 
Bebya (Cratozylon neriifolium). 
Hnaw (Nauclea cordifolia). 
Ond6n (Tetranthera laurifolia). 
Kyunbo (Premna tomentos2). Pyinma or Tikhmwe (Lager 
Yindaik (Dalbergia cultrata). stremia flos regine), 
Panga (Terminalia tomentella). We te 
The above classification must not be taken as hard and 
fast, for it is based only on the local observations made during 
one working season in the Pyinmana and Katha Divisions, A 
comparison of further and more comprehensive observations is 
therefore requisite, moro especially with regard to many of 
the trees arranged above in the II and III classes. This enu- 
meration of trees either unaffected or elso only partially affected 
by girdling, however, oxtonds to somo fifty trees commonly 
to be found associated with teak in teak-producing areas. Ex- 
perimental improvement fellings carried out in the Yanaung- 
myin reserve (Pyinmana Division) during dune 1897 showed 
as their result that not only 42 percent. of the trees girdled 
survived tho operation, although the girdle was deep and broad, 
but also that in November, five months later, in many cases 
no material reduction was noticeable in the density of their 
foliage, and in that of the shadow cast by them on the under> 
wood, This fact isone which demands very careful consider- 
ation, as it really forms the crus of the whole matter at issue, 
12, As regards the trees of the I class, which die when 
girdled, the girdling operations can be performed by coolies 
working under the supervision of any subordinate. But what 
cannot be safely entrusted to untrained rangers is the selection 
of trees to be removed. In such cases it has only too often 


(Adbizsia odoratiasi- 


ma). 
Kuthan (Alymenodictyon thrysi- 


florum), 
Lettékgyi, Lettdkthein (Holar- 
Yhena species). 
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happeriéd that large tress have beén girdled for the sike of 
very small seedlings. Hence the result has often been to bene- 
At other species of traes or hamboos far mora than the young 
teak. Besides this, inspection has shown that untrained rangers 
seem to lose all sense of proportion between the cost of gird- 
Ming a lurge tree on the one hand, and the prospective benefit 
to be gained in affording special protection to a very small seed- 
ling or a badly-grown pole, To train special men as gaungs 
(on nbout Ra. 40 to Rs. 50 per mensem) for such improve- 
ment girdlings should, however, be asimple matter, It should 
not be more difficult than to train enumerators for valuation 
surveys in connection with the formation of working plans. 

18, With regard to trees of the II and III classes, it 
appears very questionable whether it would be safe to entrust 
such operations to any bot trained rangers or Extra Assist. 
ant Conservators of Forests, The experiment might perhaps 
be tried to employ specially trained gaungs on such work, In 
fact, it oan only be by adopting some sach plan that any real 
effort can possibly be made to cope with the enormous annoal 
areas, which must be gone over, ifthe Forest Department is to 
ba expected to adequately improve (in teak-producing capacity) 
the areas entrnsted to their care on behalf of the State. 

Bat such gaunge can, under no circumstances, be allowed to 
undertake operations except under the direct supervision of a 
competent trained ranger or an Extra Assistant Conservator of 
Forests or Assistant Conservator of Forests. An experiment is 
now heing made in each of the divisions of this circle to see 
if sap-wood trees and false heart-wood trees can ve killed by 
menns of corrosive sublitnate inserted into them for the purpose 
of poizoning their sap. Tf it shonld prove successtul, then this 
mode of gradually killing them may, perbaps, be found capable 
of application on a large scale. But in any case trained super- 
vision will be necessary to direct and control the killing of the 
treas so as to ensure that their removal will not he in realit 
more beneficial to useless trees, bamboos, &c., than to the teak 
it is intended to benefit. 

14, Recent experiments in the Kathaand Pyinmana Divisions 
show thatan Extra Assistant Conservator of Forests or trained 
ranger can direct and control the work of about 15 to 20 
coolies, and can operate over about 300 to 350 acres per mensem. 
They have also shown that the cost of sach operations, exelu- 
sive of the salary and travelling allowance of such officer, 
amounts on tho average to about Rs, 1-8-0 per acre for the 
outting of woody climbers, the folling of trees attacked by epy- 
phytic Ficus, the girdling of heartwood trees, and the felling of 
sap-wood trees overshadowing or interfering with the growth 
and development of teak. 

15, Now, it is obvious that at the above rate we cannot 
hope to accomplish anything like the task of carrying out 
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improvement fellings over the whole of the teak-producing areas 
once every ten years, There seems no way'of avoiding or 
obviating the conclusion that the rate of progress under trained 
rangers or Hixtra Assistant Conservators of Forests is much too 
slow to satisfy our requirements, To accomplish the task lying 
before né— work of immense economic and financial importance 
as regards the stock of marketable teak timber a hundred years 
hence—it seems essential that we should give special training 
toa numbor of selected men to act as gatings or overseers (on 
Rs, 40 to Rs. 50 per mengem), and that cach improvement-/ell- 
ing party should consist of an Extra Assistant Conservator of 
Forests or a traincd ranger controlling snd supervising the 
work of five such gaungs, each working with 15 coolies a day, 
Such # party would prcceed to the area to be operated over, 
where the Extra Assistant Conservator of Forests or trained 
ranger in charge would occupy a central camp, the gaungs or 
overseers being distributed round about in their own campa 
within a mile or two of the central camp. From the latter 
the Extra Assistant Conservator of Forests or ranger in charge 
could conveniently supervise the werk of each of the various sub- 
parties at least once a week. As soon as the operations in 
one portion of the forest were completed the whole party could 
move on to another portion and continue operations there. 

Even with such control and supervision there would always 
be a risk of the Burman gaung or overseer seting injudiciously 
with regard to the felling of sap-wood trees and those having a 
false heart-wood (classes LI and 111, as above). But, with the 
supervision of a competent officer, exercised at least once a week, 
this risk seems preferable to having the work of improvemont 
fellings done practically only in nblets, leaving vast areas an- 
operated over. A definite plan based on fire-protection operations 
extending toa fixed area,and carried out in # prescribed sequence, 
is essential to the proper execution of such work. 

10, The average cost of each such improvement-felling 
party would be as follows :— 


I.— Back mxb-party— 


Be 

One gaung or overseer at Ks, 45 por mensem =. 45 
Fifteen coolies at 10 annas per diem, say ve 255 
Total per mensam w 800 


W—Pull party— 
‘Conslating of five ruch sub-parties, por mensem 1,500 


Each sub-party ought to be able to accomplish the whole of the 
work of creoper-cutting, Ficus felling, and girdling or felling 
inferior species iuterfering with teak over at least 200 acres per 
monsem, or 1,000 acres per mensem for tho full party, at a cost 
of Rs. 1,600, or Re. 1-8-0 per acre. The better parties might 
accomplish work over 800 acres per mensem, but it seems . 
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preferable to adopt the lower number as the minimum unit of area 
which should be operated over by a sub-party. Bach party 
should be able to work for three months; hence the total area 
operated over should,therefore, not be less than 3,000 acres per 
annum, costing-Rs, 4,500. Most likely this total area might 
be increased as the men acquired skill at the work, the total cost 
remaining the same, bui tho rate per acre becoming diminished; 
consequently it may perhaps be safe to put the three months’ or 
season's work of one such Party at 5 square miles (3,200 acres), 
It would, therefore, require 100 such parties and an outlay of 
Ra, 4,50,000 per annum to accomplish the full amount of work 
necessary inthe future interests of the teak forests throughout 
Burma, as referred to in paragraph 8 above, 

17. With the very limited number of trained rangers, 
Extra Assistant Conzervators of Forests, and Assistant Conser- 
yators of Forests at disposal, it will of course not be practicable 
(quite out of the question, in fact) to dream of conducting 
operations for very many years to come on anything like so 
complete or extensive a scale, But I think the subject is, at 
any rate, of such importance that it should be referred (in the 
absence of any professional Head of the Department in Burma) 
to the Inspector-General of Forests, now in this province, to 
advise the Local Goyernment— 

(1) sto tho extent to which such improvement fellings 
should be made in each of the four circles ; 

(2) as to the extent to which operations should be con- 
ducted with regard to sap-wood trees and false heart- 
wood trees which do not die after being girdled ; 

{8) as to the sequence in which the operations should ‘be 
carried out ; 

(4) as to the agency to be employed, i.e, whether the 
Extra Assistant Conservator of Forests or ranger is 
to operate directly with coolies or to supervise the 
operations of sub-parties in charge of gaunge ar 
overseers; and 

(5) as to the time of the year during which the operations 
should be carried out. 

He will thus have an opportunity of contributing towards 
the solution of one of the most difficult, and one of the most 
important problerns, which the Forest Department in Burma has 
now to consider. Mr. Ribbentrop’s remarks in paragraph 3 of 
his letter No, 26 W.P,, dated the 24th January 1*98 (copy of 
which was forwarded under cover of yorr Forest Department 
letter No. 75-1W.—4, dated the 4th February LU8, and on 
exiract of which is hereto appended for ready reference), are 
most anquestionably correct; but they neither recognize nor 
provide for the necessity of huving, first of all, a fuil, free and 
critical discussion of the various points requiring cousideration ; 
and secondly, having well-considered proposals prepared and 
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laced befora the local Government for definite orders as to the 
ine of action to be taken in carrying out this important work 
throughont the whole of Burma. “No reserve is homogeneous in 
character asta growing stocit and physica) factors. In no divi 
sion are all the reserves similar in character. And in no circle 
are the circumstances of the different divisions and reserves 
anything like similar. But the main principles onght obviously 
to be laid down for goneral application as to the manner in whiel 
the work should be taken in hand; and Mr. Ribbentrop’s visit 
to Barma scems a very favonrable opportunity for obtaining 
a definite opinion from the Head of the Forest Department on 
the subject which may be acted on consistently throughout the 
four circles in the immediate future, 

18, There is also another very important matter which 
should at the same time be considered, and consideration can 
hardly be suitably given to it unless in connection with a 
scheme for improvement felling:. I refer to the flowering, 
seeding, and dying off of the Kyathaung bamboo, which may 
now happen in any year, and must occur soon, over enormous 
tracts of teak forest on both sides of the Pegu Yoma. This will 
be « sylvieultural opportunity such as has never previously 
occurred in Burma. Simultaneously with the use of fire (under 
due control) asa destructive agent for killing the germinative 
power of the bamboo seed, improvement fellings, sowings, dib- 
blings, de., will have to take place, on the largest possible scale, 
capable of being adequately controlled and carried out, 

As itis weil’ known that the Kyathaung areas will require 
such speciul treatment at some early date, it may perhaps be 
preferable not to include them at present in the instructions 
which may be issued by the local Government with regard to 
improvement felliags in other teak-producing areas. But in 
any case, I wouid recommend that the Inspector-General of 
Forests, in the absence of other professional Head of the Forest 
Department in Burma, be invited to formulate a definite plan 
of action for the treatment of the Kyathaung tracts before the 
general flowering takes pluce shortly. Unless such definite plan 
of operations be discussed and decided on beforehand, the flow- 
ering will find the Forest Department without any well-vonsidered 
line of action ready for adoption. It is impossible that, with 
the means now at dispossl, anything like a qaarter of the area 
cas be subjected to the cultural measnres and improvement 
operations that will be desirable for future financial reasons, 

19. Special consideration will have to be given to the 
time of the year at which improvement-felling operations should 
be carried out. J consider ‘hae the best time is to commence 
operations immediately after the first showers of rain have fallen, 
and the main danger from fire is past, This would mean cone 
ducting thein from the second alt of April till the second half 
of July. With good bamboo #s or huts for all engaged in the 
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work, this season of the year is less trying and less unhealthy 
thun work which would extend into the fot season. Coolies 
object to bard work at the hottest time of the year, but they do 
not wind working in the rains-so long as their hair is protected 
from getting wet. At such time of the year the intelligent class 
of working-pluns enumerulors would’ probably be willing to 
continue in service as gaungs or overseers in charge of sub-parties, 
Tf the work be carried out during the months of December to 
February, then this also means that the Extra Assistant Conser- 
vator of Forests or ranger cannot carry ont other important 
duties, which can only be done at such season; and it also 
vastly increases the danger from fire owing to the extra mass 
of highly inflammable mutter thus caused to litter tbe ground. 
As improvement fellings will only be carried out in fire-protected 
jortions of reserves, this is a matter af considerable importance. 
Moreover, in most localities, the requisite supply of labour is 
much more difficult to obtain in December to February than 
from the end of April to July. 


J. NISBET, 
¢ Offg. Con, of Forests, Hastern Circle, 


Extract of letter from tha Inepector-General of Foresta to the Revenue 
Secretary to the Government of Burms,—No. 25 W. P., dated the 24th 
January 1893, 

8, With regard to paragraph 51, I think tbat more definite 
prescriptions should be laid down in the (Yeni) working plan 
regarding tho proper execution of the improvement fellings. 
These are of the greatest importance as regards the future con- 
rititution of the forests, particulariy as fire-protection favours the 
growth and reproduction of softwoods {o a greater extent even 
than it favours teak ; and the execution of such sn important 
operation should not, [ think, be left too much to the discretion 


of the Divisional Officer. " 


Surveying Instruments. * 
By Thiery. 


Monsiear Thiéry, Professor at the National Forest School, 
Nancy, has recently published a book on surveying instraments, 
which can be very strongly recommended both tothe student and 
those engaged in the practical work of surveying, [t hes been 
thonghtfully written and carefully arranged. 

‘Bach detail in the constraction of the different instruments 
and the methods of use are elaborately and systematically ex- 
plained. 


iments to] raphig i description, if et méthodes 
tree, Thloce: Wakoy, Tigprimerie Nanvelonse, 1800" 
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Thechapters relating to Levels and Theodolites; and their 
use in the meastremont of heights, distances, and angles are 
pasticularly clear ; and the illastrations, showing details of con~ 
strnction are practically well drawa and explanatory. The same 
commendation applies to all the disgrams. 

The chapter on the Trasheometer is very good, and fully 
explains how this usefal instrument is constructed and worked. 

To give any idea of each instrament embraced in this work 
would mean avery lengthy article. It is sufficient to say that 
in it all tho inateamenis in ordinary use, their errors, adjustments, 
and methods of manipulation, are most lucidly explained and 
‘illustrated, 


Some experiences with Panthers. 


The want of Shikar stories in our magazine is so often 
brought up as a sluron our department, that | venture to send 
a short account of some experiences with panthers which seem 
to be somewhat out of the common. 

That Panthers climb trees with the greatest facility is of 
course well known, but it may not be every oue’s luck to come 
upon them “up a tree,” more especially as the extended view 
which they naturally enjoy in such @ position, renders it, unless 
under exceptionai circumstances, more dificult than ever to ap- 
proach anywhere near them, 

Onthe 15th April, one year, when 1 was posted in a Division 
somewhat near the centre of the Deccan, it happened that I 
woke to find that it had been pouring with rain a night. The 
forests in which 1 was encamped at tire time were teuk forests, and 
everyone knows how useless 1s is to go for a stalk in such in the 
hot weather, Suen a boon, therefore, as a heavy fall of rain, so 
‘uncommon at such @ time, decided me to make the best of the 
opportunity and indulge in » stalk after bison, which, to my mind, 
is oneof the most exciting kinds of Indian sport, I accordingly 
started at early dawn with a trusty Gond tracker. Betore we had 
gone a mile, wo heard the curious ory of what seemed to bes 
wounded animal, Ithonght it was a tiger and my thoughts flow 
at onee to a tiger I had wounded two days before about three 
miles away—but that is another story. 

My tracker, Tipo, said he was sure it was a big boar, so we 
appraoched in its direction, us silently us we could, hearing no 
more cries but instead wo clearly heard the curious “koh-koh” 
of some wild dogs, As we got nearer we caught glimpses of 
wild dogs’ heads as they jumped im the grass, wilich was about 
4 feet high, but we could see uo animal. 

Aiver a short time, however, we saw, crouched along a fairly 
ereot branch of a Saj (Zerminuliu tomentosa) a panther, who wap: 
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so intent on watching the dogs below that he never saw us. 
ishing above all things to pay off some long-standing gradges 
against wild dogs, which not only were causing fearful havoc among 
the game, but which wore in the habit of taking a heavy toll from 
the buffalo culves whenever tied out. for tiger, I tried to got a 
shot at them but could not, as we only saw their heads when 
they jamped in the grass around the trunk of the tree, I was 
then mean enough to take the poor panther at a disadvantage, 
and a shot behind the shoulder brought him plamp to the gromnd. 
Nothing more was seen of the dogs which disappeared in the 
rags. 1 shall never forget the curious sight of the panther 
falling for those 60 feet through the air, We measured the 
distance we wore from the tree and found it was 37 yards, 

The panther was a male, 6ft, Lin. in length, ‘The dogs must, I 
should think, bave been very hard pressed to have attacked the 

anther, ub that they had done so was evident and he had been 
itiven to take refuge in the tree. In this he could only have been 
jost in time, as bis right fore-arm was found to have a great fresh 

ash in it, where  dog’s tooth must have scratched him when 
Beginning to climb the tree. 

A brother forest officer informs me that he has come across 
a case of wild dogs not only attacking a panther but killing it. 
Tle was encamped near u village in un adjoining district to the 
one in which the incident just related occurred. ‘The village was 
in a neighbourhood which’ was troubled withn man-eating panther 
which often made its headquarters in some low hills near tho 
village, L—went out for a morning stalk, and being attracted to 
a certain spot in the forest by a frightful hullabaloo, spotted some 
wild dogs, of which he bagged two and found they had just killed 
a panther and were eating him, I saw the old tattered skin, 
which was one of L—’s great treasures. ‘be panther turned ont, 
too, to be the man-eater, at any from thut date on, the sur- 
rounding coutry was bothered by him no more. 

Another curious case of a panther found “up a tree” oceurred 
in one of the Easternmost districts of the N-W.P. The forest 
was a dense growth of SdI poles. A cortein plot was taken in 
hand for coppicing and the coolies discovered in a very acutely 
forked Sal tree the skeleton of a panther, some 16 feet from 
the ground. The only explanation possible seemed to be that the 
beast had climbed up there during a beat held by some people 
from the headquarter’s station some time previous, und hi 
got woiged in, and the more it struggled the tighter it became 

ixed. 

The most unfortunate experience I bave ever had, how- 
ever, occurred with a panther this last winter. It is one thin, 
to shoot large game in the plains when, even if one is 
on the ground, one has a firm footing, but it is quite another 
to shoot the same animals on the steep rocky hills of the 
Himalayas where, if one is a plains-man one can often hardly 
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stand Armly at all. I was then ina valley among the mountains 
behind the first ridge of snow. Ihad been out in tho forest all 
day on the 7th February 1899, and was having tea on my return at 
abont 4, my boots having been discarded for slippers. One of m: 
servants came running in to say that he had seen two shepher: 
driving panther down the hill-side, some half mile down the river. 
Isnatched np my Express and ran down the narrow foot-path, 
more sheep track than anything else, along the northern bank, 
thinking it was very possible that I should have a view of the 
brute, if he was really being chased towards the river, 

As I reached a certain shud, [saw an old shepherd on the 
opposite side who told mo ihe panther was coming, had just 
time to climb up the steep slope a few yards abuve the path when 
the panther came galloping along with a sheop dog at his heels. 
‘As he passed below I gave him the first barrel and knocked 
him off the path, giving him the second as he disappeared round 
arock forming the end of a precipice, covered with Euphorbia 
and sornb growth, overhanging the river, which was somo 60 or 
10 feat below. 1 certainly ought to have killed the beast out- 
right at such close quarters, and could not have failed to do so 
had I had a firm footing; while as it was, what with the steep 
slope and what with my slippers, I had the greatest difficulty 
in standing up. At tho first shot the dog turned round and 
disappeared from the scene being as startled as the panther was, 
We thon moved above the precipice and tried to dislodge the 
panther ; after heaving rocks for 5 minutes or more, we over- 
balanced a huge rock on theedge and E caught « glimpse of the 
panther 5 coat and fired vertically down at it, causing him to 

rop almost. into the river, as he only just saved himself in some 
scrub above high flood level. 

In this serub he crouched out of sight once more. A shepherd, 
some 50 yards lower down the river said he thought he could sea 
bim and soI wont round to whore he was, bul I could see no 
panther. However, the man declared he was beneath a certain 
shrub and as all the rocks the men continued to heave from above 
failed to move him and it was beginning to get dusk, I sent 
a bulletinto the shrub hoping to move him, but it bad no effect, 

Meanwhile the shepherd had climbed a trea behind me and 
below me, The tree was a sirts (Albizaia Lebbek) growing jnst 
above flood level, very branching and with an almost horizontal 
trunk, The upper branches were in my sight, and 1 had no 
idea either that the man wad climbing up it, or that the trunk 
was sch as it was, After my shot into the bush-I was direct- 
ing the men above tho procipice to throw down more rocks, 
when out the panther bounded towards me but still some 20 
feet or so below. Appatontly the panther had seen the man 
climb the tree and was making for him in my right rear. I 
gave him another shot aud he disappeared between the rocky 


222 INDIA AT THB PARIS EXHIBITION. 


bank I was on and the river. I had just re-loaded my eject- 
or when I saw the panther climb into my line of sight on 
the siris tree, and above him there was the shepherd. I blew 
the beast out of the treo and ho fell ont of my sight 40 fest 
clear on to the rocks below, and immediately, to my disgust, 
the poor shepherd lost his head and fell after him from a 

fright, Ho fell alongside of the panther on to solid rocks, break- 
ing his arm and somo ribs. The panther, in his dying effort, took 
the man’s hand in his mouth and bit it but hadn’t strength enongh 
to break any bones. I got down below at once and polished off the 
beast. The poor fellow, however, although ho was attended to at 
once by the Hospital Assistant on the forest works who was there, 
died 36 hours later, Ho complained of pain in his chest and difi- 
culty of breathing, and, doubtless, his fall on the rocks had caused 
the fractured ribs to pierce his lungs, Lt wasa sad business and 1 
hope it may never be my fate to witness such another accident. 
‘Tho bad lack-of the whole thing seemed to be that five out of the 
six bullets hit the panther (not counting, of course, tho one fired 
into the bush) and threo of these were in his head, ono in the neck, 
the last being in tho shoulder. It seoms incredible that four 
“600 Expross bullets could be placed in a panther’s head and neck 
and not touch a vital spot, [¢ is so very noticeable in big game 
shooting, that a bullet in a givon spot may be fatal, if it is the first, 
‘on account of the shock caused in addition to absolute physical 
injary, and yet, if a bullet be put in the same place as a second or 
third shot, it seems to often have no effect, the seal reason being 
that no bullot but ihe first causes, I think, such a shock to the 
animal. Be that as it may, it is an undoubted fact that a 
wounded animal takes much mére killing, 1 am sure, than an 
unwounded one. Tho panther was tho biggest have yet bagged, 
being 7 ft. 84 in, in length and with an extremely fine coat, 
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Prodigious growth of Douglas Spruce. 


We extract from Mr. Henry 8, Graves’ article on the Dougias 
Spruce of Northern Oregon, in the March number of the 
“forester” the following interesting table of yiold and remarks 
relating to nine sample plots. 


Summary of Sample Plots, Showing Yield ner Aore at Diferent Ages. 


Sree! dee 
7 | oesae 


esecenses 


‘These figures show that ona fully stocked plot there are between 
+8,000 and 4,000 trees per sero at twenty years of age. As the trees 
‘grow older they require greater room for their development, and in 
<gongequence many are overtopped and die, While the number of trees 
‘per acte falls off with increase of age, there are still 150 trees on Plot 
«No, 9 at the age of eighty-three years with a density of only soven-tenths 
«(a fally stocked area being rated a one). The most striking feature of 
+ the table is the largo yield in cubic feet and cords, An examiuntion of 
+ the last column of figures will show that the mean annual incromont is 
«something over two cords per acre. 
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‘The cord is apparently equivalent to 90 cubic feet and the mean 
annual increment seems to have excoeded 200 cubic feet per ncre 
in woods 88 years old and not even fully stocked, the trees num- 
bering 150 ‘to the aore and averaging close on 5 feet in girth 
at breast height and 189 foot in hoight Wo should bo disposed 
to look on an acre bearing such a crop, as sufficiently densely 
stocked; and probably be considering whether a light thinning 
‘would not be conducive to the better development of the stems, 


Cactus hedges and Fire-protection. 


A fairly unforeseen use has recently been made of the 
Osotus in the south of France, This use consists in surrounding 
the young plantations of pine with hedges of Opuntia, This plant 
resists fire by reason of the great qnantity of water stored in its 
tissues, and it was thought of as a possible means of protecting 
the plantations from the frequent fires to which they are 
exposed. One might go « step farther and, wherever the Opuntia 
can live, so increase the number of such hedges in all wooded 
tracts a8 to fence in forest fires and prevent their easy and 
disastrous spread. 

M. Roland Gosselin has stated before the Societe d’ 
Acclimatation that, having been present at a fire from which 
the Opuntia escaped unharmed, he was able to satisfy himseif 
that the plants of this genus withstand admirably a hot grill- 
ing. A week after their exposure to the fire new shoots and 
flower buds were beginning to appear. 

‘Horein seems to lie 2 ayetern of fire-protection, which might 
be of great service in the Esterel and also in the Landes, pro- 
vided always a kind of Opuntia, easy of acclimation in that 
latter region, can be found. 

Translated from Liillustration, 11 Mars 1899, 


HEAVY TEAK LOGS CARTED BY ELEPHANTS, 


BURMA. 
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A log-lifting Machine in use in Burma with 
cacts drawn by elephants. 


The machine for lifting heavy timbor on to carts, of which 
a picture is herewith given, may be of some practical interest. 
It is used in the Thingadon forests of the Lower Chindwin 
district in Upper Burma, where logs have to be dragged or carted 
for many miles over loose sand.” This machine, being very 
simple and very light, can casily be carried about from place 
to place, wherever required, and so has an advantage over the 
more cumbersome contrivance depicted in Mr. Fisher's “ Forest 
Utilization.” 

It consists simply of an iron screw, about 2 inches in diame- 
ter, and about 4 f-ct long, with a squaro thread, working in 
an iron nut, which rests on the centre of a light wooden 
gallows about 64 ft. high. At the lower end of the screw isa 
swivel ring through which a chain can be slung, and just 
above the ring four iron handles project, like the spokes of a 
capstan, for turning the screw. 

Toga which are too heavy to be rolled on to the carts 
in the ordinary way, are slung by a chain somewhere near the 
middie, and then raised by men turning the screw. 

The “gin daik”—a low cart with broad solid wheels— 
is placed near the end of the log resting on the groand; a 
man now gets on to the other end of it, which is in the air, 
and by his weight raises the end near the cart, which is then 
pushed along under the lifted log, to the required position. 
‘This machine belongs to the Bombay-Burma Trading Corpora- 
tion, Limited. hae 


The large Elm of Kulu. 


In October 1876 tho large Elm with drooping branches, 
which in Kula is known under the name of Marn, attractod my 
attention, At that‘time Honly found leaves, but a few yoars after 
wards one of my friends sent me specimens in flower and young 
fruit, In May 18811 found tho samo treo in the Pabar valley 
at anelevation of 4,000 ft., and on tho ticket written by mo at 
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tho time, the vernacular name is stated as Marn, At the Her- 
bariam here there are, besides the specimens collected by myself 
and by my friend, leaves and a pieco of the bark gathered by 
tho late Dr. Aitchison on tho Sholum river between 8,000 and 
7,000 ft The ticket says. “A good sized tree, bark used as 
rope.” Thore is also a specimen in leaf collected by Dr. 
Henderson on the Yarkand expedition in 1870, and there are 
specimens (leaves and young fruit) collected by Dr. T, Thomson 
in Kashmir in 1848, at 5,060 and 6,500 ft, marked “large tree.” 

In his “Flora of British India,” Vol. V, p. 480, Sir Joseph 
Hooker has united this tree with the Himalayan Bim, Ulnue Wal- 
Uckiana. ‘This species, however, L knew well in 1876, and had no 
doubt in my mind that the Marn of Kulu was different. My ticket 
on specimens of Ulmus Wallichiana gathered in Kulu in Octo- 
ber 1876 says, “Imbri MarBl, a large tree, lopped every. other 
year.” Ona specimen collected by mo in May 1863 in tho 
‘Amlawa valley of Jaunsar, the vernacular name is given as 
“Narag.” J also gathered it in Bussahir at 6,500 ft, in May 1881, 
under the name “Imbri,” and in Kunawar near Tranda at 
7,000 ft, under the name “ Maldang.” 

Ulnus Wallichiana has the young shoots and leaves always 
pubescont, while thoso of Marn are perfectly glabous. In 
Ulmus Wallickiana the venation between the numerous parallel 
secondary veins is very minute, very regular and prominent on 
tho underside, unless obscured by the pubescence. In Marn 
the secondary veins aro also parallel and numerous (15—18 
pairs), the tertiary voins are prominent, particularly on the 
underside, and their branches form an entirely different venation 
with much larger meshes, than is the use in Ulmus Walliekiana, 
Tho chief difference, however, consists in the fruit, which in Ulmus 
Wallichiana is glabous, or only slightly pubescent and con- 
spicuonsly reticulated, while Marn has a villous or silky fruit, 
with a dense fringe of long white hair on the sharp edges. 

It will be a matter of considerable interest to study the 
Elms of the North-West Himalaya, and to ascertain, whether 
the “Marn” of Kulu must be regarded as a distinct species. 
Bark, timber, modo of growth, time of flowering, the appear. 
ance of scediings and other characters should be studied, | Both 
species are in flower carly in the season, before the leaves appear, 
and in both tho indehiscent flat fruit is on a long slender peduncle 
whieh is articulate near the base, 

Should the Marn prove to be a distinct species in the 
jndgment of those Foresters who baye the good fortune to be 
working in the North-Western Himalayas, I am disposed to 
call it Ulmus viltosa 


D. BRANDIS. 
Kew, April 1899, : 
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Tho utilization of the waste producte of our Indian forests js 
a most important problem, but in many cases, even where the uses 
such material can be put to are known, there are serious 
difficulties to be overcome. In the case of wood-pulp, however, 
it is indeed to be wondered at that no enterprising capitalists 
come forward to develop the industry in this country. 

In Europe the manufacture of wood-pulp has been going 
on steadily for many years, but so great is the demand for 
timber there, the manufacturers aro able to obtain only a com- 
paratively small supply of the raw material required. Tho 
consequence is that, although new uses of wood-pulp are dise 
covered every day, the industry has not expanded very consi- 
dorably. 

It is in America, both in the United Stntesand Canada, that 
wood-pulp is creating a veritable revolution in the mercantile 
and manufacturing world. So much so is this the case that 
“The Times” say: 

“ ‘Tho extraordinary development of the single manufacture of 
‘wood-pulp, which only a few years ago was practically unknown 
sand is now used not only for making paper but for clothing 
‘and an immense diversity of other articles, 1s 2 sufficient indica- 
‘tion of the practically limitless extension of the already widely 
‘varied uses of timber.” “Cotton,” it is said on the other side 
of the Atlantic “was once called king; but king Cotton is a 
‘lesser potentate than king Timbor must soon become.” 

All the Amorican papers are full of accounts of the wonder- 
fal development of the industry in that country, and of the 
constantly increasing uses to which wood-pulp is now put, It is 
in fact this industry that has brought home at last to the 
people of America the urgency of making State reserves, pro- 
tecting them from fire and managing thom systematically ; for, 
as long as tumber only was exported from the forests the 
younger and smaller trees were left, but now that the wood-pulp 
man has appeared no trees escape, as he alilizes all the trees 
left by the lnmber man, 

The New York Tribune, referring to the numberless uses 
of wood-pulp and the inroads caused on the United States’ Forosts 
says : 
me Printing paper alone eats an enormons hole in our national 
“forests yearly, and the future extent of that requirement can 
‘only be conjectured. The huge procession of railway cars all 
‘over the country run, to some extent, on paper wheels ; carpen- 
‘tors ure beginning to use boards of paper, handsomely veined, 
‘requiring no planing, twice us durable as the wooden variety, 
‘and costing only half the money. The builder is introducing 
* paper bricks, showily enamelled, which will not barn, and postoss 
‘many advantages over those of burut clay, The ship-builder 
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‘introduces masta and spars of the samo substance, which is 
‘likewise used for telegraph and telephone poles and Magstaffs. 
“Those are nat fauciful experimenis but sevious busines pro- 
‘codares, justified by the superior durability of the articles 20 
‘produced. Tho same quality is claimed for the paper horse- 
‘shoe recently invented and now oxtensively used. An enume- 
‘ration of the purposes for which this surprising protoplasm 
‘has come to be employed would stretch into a catalogue and 
‘new ones seem to be discovered every day.” 

Verily wo are approaching the day referred to in the 
chorus of the old song. 


‘Paper hats, paper coats, paper boots and shoes, 
‘Patent paper sailing ships and patent paper crows, 
“On the paper market there'll bo a papor strain, 
“And every one, both young and old, will have paper on the brain.’ 


The chief wood used for pulp is spruce but silver fir’ is 
used in the Vosges mountains, Poplars, which have a short 
fibre, are also usod but more cspecially for mixing with sprace 
pulps to give the paper a more even surface. Of spruce there is 
an unlimited supply in the N.-W. Himalayas, from the Bhagirati 
to Afghanistan, also in Sikkim and Bhutan. It grows chiefly 
on Northern and Western slopes between 7.000 and 11,000 feet. 
The species is of course Abies Smithians, very closely allied 
to the common European spruce, A. eacelsa, It attains a 
maximum height of some 225 foot, and a girth up to 16 foot. 
The wood is white like that of A. eacelaa and weighs about 
the same, viz, 82 Ibs per cubic ft. on the average. 

In the Jauosar Division alone there is a hage stock of 
magnificent traes, which is unsaleable at prosont as there is 
no demand for it, So much so is this the case that wherovor 
it happens to be found growing near doodar, it is ruthlessly 
Killed by girdling and allowed to rot, go as to favour the 
valuable deodar. I roughly estimate that from this Division, 
wore the spruce put under systematic management, an annual 
outturn of 150,00,000 cubie feot, or about 570,000 maunds, equal 
to about 21,000 tons by weight, could be obtained. If a large 

antity like this were exported it is probable that it would pay 
the Forest Department to sell the wood at Dagpathar on the 
Jumoa for about eleven annas a maund. 

Wood ground mechanically yields, | belicve, one-third of its 
weight in pulp (dry) and this the paper mills would, it is sup- 
posed, willingly purchase for at least Rs. 8 per mannd delivered 
on the railway, as their agents in the bazars aro now scouring the 
country for old pisces of paper of all kinds which have to be 
sorted, washed and beached before being of any use. For this 
the agents give Rs. 2 per mannd and they must got a good 
commission for all their trouble, 
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Fifty-seven thousand maunds of sprace would yield some 
1,90,000 maunds per annum, or 693 maunds per diem (taking 
800 working days = ono year) of mechanically-ground pulp 
and this should sell for Rs. 5,70,000. 

There is not likely to be any difficulty in disposing of this 
gaanlity a2 the ‘demand for paper in this country is stendly on 

@ increase, more or less in proportion to the spread of 
education and trade, Moreover, if good raw material were 
readily obtainable by the paper mills they would not be so keen 
on making arrangements, throughout India, to collect all 
the waste paper, However inferior its quality’ may be. 

The probable annual receipts and expenditure for such an 
outturn would bo as followa.— 


ees 
Expenditare, 
Re 
By sale of 1, maunda [Purchase of 5,70,000 mas 
‘of pulp, rere at of spruce @ 11 Annas 
Delta’ Tham Rallesy Sernnand | s,o,ee5 
Station @ Re, 3 por 
manud | 570,000 | Wear and tenr of max 
chinery and buildings 
@10 % on Rw. 1,50,000 | 15,000 
Manager's pay @ Re, 800 
per mont | 9,600 
Mechanlcal Engineer's 
@ Ba.450 per month ..) 5,400 
3 Foremen@ Ba. 60 eacl 
per month | 1,800 
3 Do.@ Re. 80 each 
per month se] 15080 
60 Workmen @ Rs. 6each 
‘per mouth we | 4,820 
Carting 1,90,000 maunds 
‘of pulp to’ Railway at 
S.Anone por maund por 
26 milow ._ a 35,625 
Miscellaneous charges ... 5,300 
Profit on capital of 
Tea, 6,00,000, 2, e. 20% 
per annum | 1,00,000 
Re... | 5,70,000 Ra... | 6,70.000 
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The Capital required would be as follows: 


Cost of machinery ses Bs, 80,000 

Setting up, leading water and erection Re, 1,50,000 
of buildings wwe Bs, 70,000 

Working Capital he ie Rs, 3,50,000 


Total ., Rs, 5,00,000 


This is the prospect which soems to await any capitalist 
enterprising enough to take up the business ; and, if mecbanically- 
ground pulp is able to give such a profit, what would the prokt 
be on chemically-prepared wood fibre for paper and cloth? 
For, although it iv somewhat more oxpensive to manufacture, 
tho yield is as much as 60 to 66 per cent, of the woight of the wood 
against 83 per cent. of mochanically-ground pulp. Doubtless 
Government would be prepared to mest any capitalist willing to 
start the business, with an agreement to give him the first refusal 
of all apruco exported, vid Dagpathar, at a certain rate for 
a cortain numbers of years, as well as to lend him a plot of 
land for his factory with a right to Iead water from the river 
to propel the machinery, so that he could make his own calou- 
lations as to whether if would pay him or not. Govornmont at 
the same time would benefit by the opening out of a market for 
spruce. for which there is now no demand. 

There should be no difficulty in getting water power suffi- 
cient to drive all the machinery required for the factory. as, I be- 
lieve, the fall of the Tons river'at the foot of the hills is about 45 
foot per mile, Should a market for spruce be in this way devo- 
loped, it would most probably pay the Forest Department to 
grow spruce on a rotation of 30 or 40 years. 

The Canadian pulp factories havo bought up largo arons 
of forest land which I am informed they are treating on a 20- 
year rotation, but thon the growth of American spruces, espe- 
cially the Douglas spruce, is very rapid; vide the tables published 
in “The Indian Forester” for May 1899. 

The trees in the plantation of spruce near Dooban in the 
Jaansor Division mado in 1874, when the plants were put out 
at one year old, now average 20 feet in height and 4°6 inches 
in diameter ; but the plantation is not densely stocked and tho 
locality is one with an Vinstern aspeet, while spruce does not 
apparently grow thereabouts naturally. So it is expected that 
with a rotation of 80 or 40 years, in places suited to tho species, 
it would give a suilable sized tree for pulp purposes. When onco 
a regular young forest was formed, the age at which the mean 
annual increment per acre culminated would be determinod, 
and that age fixed for future rotations. It is very possible that, 
if experiments were mado at the factory, it would be found that 
silver fir could also be utilized, in which case it would be advan- 
tageous to grow a mixed forest of aprnee and ailver fir. 
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it is, indeed, to be hoped that a market will soon be developed 
for spruce, as it is too heart-rending a sight to see all the grand 
trees now growing being absolutely wasted; and, as mentioned 
before, being girdled and allowed to rot whorever they interfere 
with deodar, even though the latter be seedlings, a few years - 


old. 
P. H. CLUTTERBUCK. 
Jaunsar, May 1899. 


Forest. ground-rent. 
By Ca. Broriiarp. 


Pranslated from the Revue des Eaux et Foréts, 15th April 1899, 


In the Revue des Eaux et Foréts for the 10th June 1895, 
10th February and 10th November 1896, M. A. Arnould took 
up the stady’ of forest taxation and of the revenue survey on 
which i¢ should be based. A reference to these articles will 
recall to mind the general principle governing this important 
question. It is there shown that the ‘calculation of the assess- 
able forest revenue must be based on the possibility, and worked 
out by the method of annuities. But since the interest here is 
compound, the difficulties of the ealenlation may be confusing 
to private owners, many of whom are not at home with such 
terms as annuities, compound interest, de. We have been 
asked to give a summary of the matter and will now attempt 
to do so, 

In the production of the forest. revenuo there are two 
distinct elements, or factors as they are often called now-a-days, 
namely, the soi] and the wood, It is not very hard to discriminate 
the share of each. On a soil completely cleared by exploitation, 
the forest is reconstituted either by means of natural seedlings, 
by planting, or by coppice shoots. In the latter case, the repro- 
duction being immediate, the forest re-growth ig well known. 
What is its value? Though nothing appreciable at first, it is atill 
the first term of the production to he realised in the futnre. 
It is therefore necessary to give a wood time to develop. 
It rarely requires less than 20 years for the sum of the anaual 
growth to become a wood fit to out; sometimes it requires 
century or more before a wood becomes exploitable, 

Thus, the exploitable wood, like the compound interest on 
a money capital, consists of the sum of annual increments, each 
added to thote precoding, which in themselves besides acquire 
an increased value. Ali have contributed to the common work 
in the same manner at successive dates, drawing from the soil 
one year's flush of leaves. Thus it can be said, quits properly, 
that “this wood bas put on its fourth flush”; “this coppice is 
in its 18th or 25th year’s fush.” 
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Each annual growth, each flush of leaves may be considered as 
an annnity* contributing to the total yield, not only by its own 
original amount, but also by means ‘of its compound interest, 
‘Tho oxploitation is deferred, for say 25 yenrs, because at the end 
of that time the yield will incinde each of ‘the annual growths, 
plus the interest due on each, But how can it be brought to ac- 
count? By using the calculation for those annuities which allow 
25 annual contributions to mount up to the outturn of the felling 
at the end of the term, at the rate of interest usual for forest 
investments in the locality. 

For oxample, an annuity of 10 francs is paid at the ond of 
each year for 25 years into a bank which allows 3 por cent. 
interest, 

Tho bank book will show the following entries:— 
For tke ist year ‘YO francs 
mon 2nd y 10-410 x 1-03 
boing the second payment, plus the first payment with interest. 

Por tho ded ‘yoar=10 10x 1-08-10 103 1-08 
being the third payment, plus the socond with interest, plus the 
first with two years’ compound interest, 

Far the 4th and following years similarly ; 

Finally for the 25th year, tho 25 annuities of 10 francs, 
plas the interest of the 24 earlier ones, each with its compound 
intorest according to its date of payment; the total may be 
worked out or taken from tables, and amounts to 364franos and 
70 cantimes. 

Tn a forest this total is known, for it is the yield of the coupe 
the salo value of the standing wood. In a caso similar to the 
above example, i. ¢, for the same age and rate per cent, the 
annuity is what would be calculated by proportivu, + 


*Anpuity = annual payment. 


tn any case the calculation by Algebra is simple, Let a bo the anaulty, 
z the rate, and the number of yenrt “The sum of the anuuitics and of shelz 
compound interests may be written, 


ata( ltr) +a(1+r) + 
Now, if V stands for the valne of the coupe, 


tte] 


2 bal pr et 


2 
v=[+ddnsen+. 
‘The sum of the series is 


aL te 


] 


Whence 


a aay 
aga! ry" —1 


When rn, and 7 are known, the annuity a is easily found, for the 


values of the factor" a> for all ages and for rates of interest at 2, 24. 3, 


4and 5 per cont, are given in table III, at pages G10 and Gil of thi itement 
dea bois on Frances © ‘ fT eran! 
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Tho soil alone produces the first year’s growth, the 
simple annuity, and it would go on doing it every year, but 
actually it adds the now layer on to the wood of preceding 
years. The ravenna of the soil far 95 years ig tha snm 
of 25 simple annuities, ‘This is the ground-rent or share dua 
to the soil, ‘The share due to the wood is more complex. 
lls development from one your to the next is due to the 
material already formed. Lt is thus represeated by the come 
pound interest on the annuities,* 

1i the rate is 3 per cont, or 0°03, and the yield at 25 years 
is 600 francs, tho amount of the annuity is 

600 fr.x 003% 0-914 (table IIL}=16 fr. 450. which repre= 
sents the contribution of the first re-growth, The revenue 
from the soil, which alone produced this first annuity, and 
which has produced the samo overy year, and would have 

‘ope on producing the same for 25 years in the open, is 
therefore, for 25 years, 16 fr. 450x25—411 fr. 250. 

The share of tho growing stock in the production of the 
ld is reprosented by the total of the various sums oarned 
during 24 years as compound interest on the various con- 
secutive annwtities, They work out to 


600 fr.—411 fr. 250 = 188 fr. 750. 


In the above example the share due to the soil, the ground- 
rent, is greater than the amount due to the growing stock. 
But the ground-rent is not the only producing agent. The wood 
contributes in very various degrees. 

For a simple coppice cut at 18 years, and then yielding 
860 franes, the annuity would be 15 fr. 380, thus, 

360 x 0°08 x 1424, 

For a simple coppice cat at 86 years, and yielding 1,200 

franes, (he annuity or ground-rent would amount to 
1200 x 0°008 x 0°527=18 fr. 970. 

The above examples refer to crops of one age over the 
whole of the area exploited periodically. 

In a coppice under standards out at 30 years, the coupe 
being worth 600 fr. from the coppice and 900 fr. from the 
standards ont, the annuity for the eoppica would be 600 fr. 
x003x0°701 (table III) =12 fr. 62c. The annuity for the 
standards, supposing their mean age to be 90 years, would be 
900 x 0:03 x 0°075==2 fr. ‘03. The total annuities, or ground-rent 
is thas 14 fr. G5c. The share of the growing stock in the pro- 
duction of revenue necessarily increases greatly with time. In 
this instance, the share due to the soil, being 14-65 x86=527 fr, 
40c., is already less than the amount due to the growing stock, 
which is 972 fr. 600, 


* Algebraically, the share of the soil in the yield ofthe coupe le nay and 
the share of the growing stock is V— a 
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In ahigh forest ont at 120 years and yielding at that age 
10,000 fr, per hectare (including thinnings and their interest) 
the annuity at 3 per cent. would be: 

10,000 x 0°08 x 0-055 =16 fr. 50c. 

Such are the revenues derived from the soil, the gronnd~ 
rents, of our high forests, the soil of which is seldom in itself 
capable of yielding a high return. Great results are only 
obtained by ‘means of prolonged economy and by the action 
of the growing stock which goes on growing, and of the 
forest which fertilises the soil as time goes on. If more 
convincing proof is desired, it may be found by comparing 
the revenues derived from pastures or waste jands with thoso 
accruing from the broad-leaved or coniferous forests adjoining 
and by ascertaining the value of land given up by agricul- 
ture for reboisement, Hence, it is clear that when the Recueil 
méthodique des lois et réglements sur le cadastre laid it down that 
high forest was to be valued at the same rate as coppice, there 
was certainly no undue favour shown to the former. Probably 
they did not suspect that there was any differonce, 

Tn all the above examples the rate of 3 per cont. bas alone 
been used, to avoid complications. But the rate in practice may 
be some other, and itis easily seen, on reference to table IIL 
above quoted, or by direct calculation, that a lower rate gives a 
higher ground-rent, and the converse, 

There is another consideration. Starting from the sale 
value of the coupe, what is determined is the gross revenue. 
The net revenne must be found by deducting the cost of watch- 
ing, up-keep, plantations, &e.; so that if these expenses atnount to 
2fr. 500. por hectare per year, tho'gross revenue must be reduced 
by that amount in order to arrive at the true assessable revenue. 

The mothod above analysed supplies tho necessary basis 
for determining the ground-rents of every survey division, apart 
from any idea of working plans, it is also perfectly applicable 
to forests under working plans, for it is independent of the 
age of the wood at the time of valuation. 

Private owners of forests have no need to be agitated by 
compound interest calculations. Any schoolmaster teaching arith- 
metic can handle them, and they noed not be put into practice 
in order to become explanatory of the facts. ‘The use of algebra 
is an amusement or a bore, according to the frame of mind 
ono is in, I can to this day recall the scene, whon a young B. A. 
candidate, mlmown to me, camo up ta the black board and was 
examined as follows :-— 

‘‘What is the annual payment a necessary to pay off in n 
years a debt of A, at r per cont?” 

No answer. 

“ Write a, n, A, *,” 

‘The unfortunate student, writing with white chalk, never- 
theless could ses nothing but the black board, and remained 
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dumb, as did the examiner. After two crael minutes of waiting 
he was dismissed. Ido not know if he knew anything or not, 
but it would have been easy to find out. 

“What happens to an annual payment at the end of a year, 
2 years, n years?” 

«What should be the sum of these payments?” 

* Continue.” 

After all, it was only an affair of summing upaseries. Triumph 
of the schoolmaster emeritus, and stapefaction of the candidate, 
who must surely have learnt it. Nover did I see « worse piece 
of examining. So be not afraid of a black board. There is but 
an idea to master and here it is. 

The annual ground-rent of a wooded soil is nathing more 
than a simple annuity, while the sale vaine of the coupe includes 
the accumulated revenues of both soil and stock, That is all. 
The soil, a natural agent, has a constant action on the wood 
production, If in time it gains in quality it is by the action of 
the forest itself, which burrows in it and enriches it, The wood, 
a naturel agent, forms ona given soil an increment every year 
by means of increasingly numerous organs, leaves, rootlets, de. 
Needless to pursue further the analysis of the action of the 
soil and of the wood by which the value is complicated, 

Tt remains to say a few words, on a most delicate question, 
that of the possibility. It has been laid down that the valuation 
of the taxable revenue should be based on the possibility ; this is 
quite right and correct. But how is this amount to be fixed 
for each survey area, or for a given forest, Every calonlation 
of the possibility depends to a considerable extent on individual 
appreciation. The first necessity, indeed, is to fix the exploitable 
age, then the yield in material, and the rates for different classes 
thereof, so asto deduce thereirom the money value of the saleable 
amine, GOC francs every 25. years for instance, The fixing of the 
ground-rent should take count neither of the age of the existing 
wood, nor of the working plan in force. nor of recent removals of 
material, nor of the cirenmstances peculiar to each owner, which 
the latter may have himself arranged for his own pleasure or 
convenience, The matter to be determined is the revenue of 
which the soil is capable, and that with moderation. In a general 
way, granting tha abave, the possibility should be based both on 
the ordinary amount of outting in the locality, and on the value 
of wood in the particular forest. 

‘Thus, as the first thing is always to divide wooded soils into 
classos by fixing the uet revenne per hectare to be expected 
from each, the appreciations of the classifying valuors should be 
limited to fixing the class to which a given area belongs, irres- 
pective of its actual condition and irrespective of its owner, 
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Fire-protection in the Minbu Division, Upper Burma. 


The Reserved forests of the Minbu* Division are exceed- 
ingly dry owing to their sitnation in the “dey zone” of Uppor 
Burma and to their coustitution, which is generally a Acacia 
Catechu with a large admixture of such species as Tectona 
Hamiltoniana_ and Terminalia Oliverd and characterised by the 
revalence of the Bamboo, Dendrocalamus sirictus, which loses 
its leaves very early in the year; so that, as a rule, these forests are 
almost leafless from the middle of January and in dry years even 
earlier. 

The cover, moreover, owing to the annual fires which have 
assed over tho forest for a longserios of years, has been moro or 
foes interrupted, andthe ground covered ‘with a dense growth 
of long coarse grass which prevents any vatoral reproduction, 
makes the forest very inflammable and inoreases the difficulty of 
extinguishing a fire when it has once broken out. 

‘hese forests are, therefore, in great need of specin) fire-pro- 
tection ; they ure at ihe same time difficult to protect, since, in 
addition to the difficulties presanted by the sitnation and natnre 
of the forest growth, sudden strong winds, of more or less variable 
direction at first, settling to the south later, are experienced from 
the beginning of March and last for the rest of tbe. fre soason, 
which commences from the middle of January and ends about the 
beginning of June. 

The prevalence of * Taangya” cultivation and the firing of 
the forest outside the narrow fire-line cleared round the “Taungya” 
(which is done by the Tuungya cutter shortly after he has felled 
the growth on the area he intends to cultivate, thus fire-protecting 
the Taungya and proventing the out growth being prematurely 
burned) constitutes a real danger from the outside, 

‘The naturally careless disposition of the Burman, and the 
still more careless naturo of the Chin render the passage of these 
people through the Reserves a source of danger from within, 
which is considerable, as villages on the borders of the Reserves 
are very pumerous, anu journies frequent during tho hot weathor, 
when the people have litile work to do, and festivals, Chin drinking 
parties, and other social meetings help to pass the time, 

In one Reserve the simuitaneous outbreak of fires in several 
spots, inside the fire-trace, points to incendiaries and though in 
that Reserve suspected incendiary fires have unfortunately oc- 
curred annually since fire-protection was commenced in 1895, 
no offender has ever been caught. ‘The theories advanced re~ 
garding these suspected fires are various; they may be started by 
Enitle owners forthe sake of grazing, or by persons having a spito 
against some of the fire watchmen, and it has been suggested 

at they may be caused by right-holders, who in their ignotanes 
think that, if once the Reserve is burnt over,they might possibly 
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be allowed to extract prods in satisfaction of their rights 
during the fire soason, which is not allowed by the settlement, 

‘he hilly nature of the ground and the want of means of 
communication add to the difficulties of supervision; the forest 
ataff isalso weak, both numerically and in training. 

‘Lhe cost. of fire-protection in the Minbu Division is unavoid- 
ably kept up by tho scattered, isolated disposition of the Reserves 
(which could not be taken up in large blocks owing to numerous 
intervening villages). ‘The Reserve boundaries, also, do not favour 
fire-protoction; as the exclusion of low lying lands (called * kyins” 
and suitable for cultivation) at the bends of the streams and at the 
mouths of feeders diverts the boundary from the main streat banks, 
thereby increasing the length of artificial fire-lines, Labour 
though abundant, is, as usual in Burma, highly-paid, unskilled 
ne earning Rs. 12 per month or As. 8 a day if hired for short 
periods, 

Such were tho conditions under which fire-protection was 
commenced in 1893, when an attempt was made to protect the 
Tichaungwa Reserve—14,080 acres. But before the fire-lines 
were completed, fire sproad into the Reserve and a large area was 
burnt over. A second big fire occurred later and eventually only 
an estimated area of 3,200 acres escaped. The cost of the work 
was Rs. 736. 

Ibis to be noted that villagers called upon to assist ini putting 
out tho fires refused to obey. They have in mote recent years 
been educated into rendering assistance. 

In 1896 tho Tichaungwa Reserve fire-protection was much more 
successful. The northern part of the Reserve was excluded from 
the protected area as it was thought that the grazing to which it 
was subject was a source of danger; the area over which protection 
was attempted, was thus reduced to 11,520 acres, and fire was 
kept out of 10,240 acres, The 1,280 acres estimated as burnt over 
suffered through incendiary fires. The cost for the year was 
Rs. 962. 

In 1897 the same portion of the Tichaongwa Reserve was 
fire-traced,,but the resuli was exactly tho reverse of the previous 
year. Fires occurred at intervals from January to April and were 
thought to be incendiary ; 10,240 acres were burnt aver and only 
1,280 acres escaped. The cost of protection was Rs. 701. 

In 1898 protection was again attomped over the same area 
of the Tichaungwa Reserve, but the fire-traces were widened and 
proved effective, us in no caso did fire cross any of them. Five 
fires occurred during the fire season, and 1,472 acres. were burut 
over ; the cause of none of these fires was proved, but they were 
probably incondiary, as they all commenced inside the firo-traces 
and at a distance from them, 

‘A portion (4,160 acres) of the Mon west Reserve was placed 
under fire-protection in 1897 and the whole escaped fire. The 
cost was Re, 553, The same area was again protected in 1898 
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(with the exception of 14 acres which were burned through care- 
Tessness when firing the trace) at acost of Rs. 455. 

‘The only other fire-protection undertaken up to this year 
(1899) was to: protect isolated cutch plantations and this’ was 
successful, but the area dealt with was small. 

This year, fire-protection was attempted over the usual area 
in the Tichaungwa Reserve, extended over a very much larger 
area in the Mon west Reserve, and 12 square miles of the Pazu 
Reserve were, for the first time, brought uader protection. The 
results cannot yet be noted but it may be mentioned that several 
incendiary fires have unfortunately occarred in the Tichaungwa 
Reserve. 

There can be no doubt of tho very great importance of 
extending fire-protection in these forests. ‘The main difficulty 
lies in the want of a better trained and more trustworthy subordi- 
nate staff, and this we hope will result from the Burma Forest 
School, long talked of and now soon to be established. 


6. BE, MURIEL, 
Burma. 


161A May 1899. 


Podpuhyllum Emodi. 


‘The Inspector-General of Forests has recently. issued a 
Circular to Gonsorvators drawing attention to the value of the 
roots of Podophyllum emodi (vide Imperial Institute handbook 
No. 8), and suggesting that every endeavour should be made 
towiaet a trade in it with tho drug merchants of Bombay and 
Calcutta, It has been reported from the Imperial Institute 
that it has beon proved that the Indian drug is © complote end 
satisfactory substitute for tho American product (D. peltatnm), 
the chemical constituents of the former being identical, both {¢ 
their composition and action, with those of the latter, The 


SALEM IRON ORB AND SANOTORIA COAL, 247 


development of the utilization of :P. emodi for the extraction of 
“ podophyllum,” for which there oxists a considerable demand in 
English and Continental markets, is therefore a matter of some 
importance, and enquiry is made as to what steps can be 
takon to secure the object in view. 


Salem tron Ore and Sanctoria Coal. 


The following memorandum by Professor Dunstan of the 
Imperial Institute is abstracted from correspondence communi« 
cated by the Madras Government, 


Memorandum on the trials by Messrs, Bolckow, Vaughan & Co. 
of samples of Salem iron ore and Bengal coal. 


In connection with tho correspondence which has taken place 
between Mr, H, G. Turner and the India Office with reference 
to Mr. Turner's application for a concession to smelt the Kanja- 
malai ore, I wish to draw attontion to the following points, 

In 1892 Mr. T, H. Holland, Assistant Superintendent of 
the Geological Survey of India, was deputed hy the Government 
of India to seeure for the Imperial Institute a representative col 
lection of the iron ores of Madras. In transmitting the collection 
of samples Mr, Holland suggested that they should bo experimen- 
tally examined (se Sir E, Buck’s demi-ofiicial letter, No. 1088-29, 
to Sir Frederick Abel, dated bth May 1802, F. 8,8. No. 26). 

"The specimens wore accordingly submitted to analysis in the 
laboratories of the Imperial Institute, and the result’ published 
in the Joarnal of the Imperial Institate, volume 2, No, 18 
(June 1896). 

‘This collection included six samples of ore from Kenjamlui 
in tho Salem district of Madras, which, on analysis, furnished the 
following results :— 


Insoluble 
Number, | Available ‘veyidue | Lime- | Sulphur. (Phosphorus, 
+f Gilles). 
790 | 8 “16 Bry 
315 | 70°08 ‘20 : 
ais | 6387 29 
874 66-06 10 
$2 ‘3644 “10 
813 3573 C-) 


‘Tho average porcontago of available iron is thus 56:95, the 
highest {percentage being 70 and the lowest percentage 86. Out 
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of the six samples, four were therefore of excellent quality and 
only two inferior. The four samples are undoubtedly suitable for 
conversion into pig iron by smelting on. the large scale, whilst 
the two samples are valueless for this purposo, 
specimen of the consignment of ore specially selected this 
year by Mr, Middlemiss, of the Geological Survey of India, for 
transmission to Messrs, Bolckow, Vaughan & Co., as typical of 
tho Kanjamalai deposit, referred to in his memorandum of the 
6th February 1898, furnished on analysis in the laboratories of 
the Imperial Institute the following results, which are in snbstan- 
tial agreement with those obtained by Messrs, Bolckow, Vaughan 
& Co., and recorded in their lotter of the 28th Jnly 1898 (sce aj 
pended report on Salem ore and Sancloria coal by Mr. J. B, 
tend). In the following tablo, column 1 gives the results of the 
analysis made in the Sciontific Department of the Imperial In- 
i 


stitute, column 2 the results of Mr, Stend :-— 
imperial BM. Stoad, 
fron... nh v B874 389-02 
Tasoluble residue (silica) ve 4409 42-86 
Lime... : 365-100 
Sulphur 076 “08 
Phosphorus 13 


It is therefore clear that the specimen of Kanjamalai ore, te- 
garded by Mr, Middlemiss as representative, is extremely poor 
and quite unsuitable for smelting in the blast furnace, In cou- 
nection with the favourable opinion expressed by Mr. Jeromiah 
Head in his report to the Secretary of State, dated 11th March 
1898, as to the possibility of smelting the Kanjamalai iron ore, it 
should be pointed out that he has taken, as provisionally represen 
tative of tho ore, the results of the analysis of the best specimens 
from the Imporial Institute sot, and has taken no account of the 
recorded results of the analysis of the two inferior specimens 
(Nos. 812 and 813) which correspond with the samples regarded 
by Mr, Middlemiss as an average representative portion of the 
Kanjamalai deposit. 

Turning to the coal, One hundred tons of Bengal (Sane 
toria) coal were forwarded to Mossrs. Bolckow, Vanghan & Co. 
A sample from this consignment analysed in the Scientific Dopart- 
ment of the Imperial Institute farnished'the following results :— 

Gulorific vaiue — 6,237 calories, 
Fixed carbon—52°88 per cont. 
Volatile matter—25-94 per cont. 
Sulphur—168 per cont. , 
Phosphoras,—039 por cent. 

These results again are in substantial agreoment with those 
obtained by Mexsrs. Bolckow, Vaughan & Co, from Mr. R. Robin- 
son, and referred to in their lettor of 28th July 1898. This 
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sample of Sanctoria coal is, however, inferior to the two samples 
doxcribed in my “Report on the Conl Supply of India, 1808,” 
which wore sent to the Imperial Institute as representative of the 
coal of this colliery. Tho analysis of these two samples gave the 
following results 


Serial 
number. 


It therefore appears that the consignment of coal sent to 
Messrs. Bolckow, Vanghan & Co, whilst containing 9 smaller 
proportion of sulphur, is much richer in mineral constituents 
(ash) than either of the two samples referred to in my Coal Re- 
port, there being, in fact, nearly twice as much ash ‘in the coal 
consigned to Middlesborough, which, moreover, is stated to yield 
an unsuitable coke. Consequently I agreo with Mosers, Bolckow, 
Vangban & Co, that this sample of Sanctoria coal is unsnitublo 
for smelting purposes. 

We may, thorefore, conclude that if the sample of Kanjama- 
lui orv is, us Mr. Middlemies aaserts, an average specimen of this 
deposit, this ore cannot be seriously regurded as suitable for emelt~ 
ing, even after treatment by tho magnetic separator, Similarly, 
if the sample of Sanctoria coal sent to Middlesbrough is the eae 
conl available for use in the blast furnace, then iron smelting can 
hardly succeed in Madras, 

am, however, of opinion that neither of these two points has 
been established. As regards the ore, Mr. Middlomiss remarks :— 

“Only ocensionally, in small pockets or as veins or loca) 
accrations (not more than a few inches across), do we sometimes 
find masses of pure, or almost pure, magnetite, But it would not 
be fair toinolade these in any ‘estimate of the general richness 
of the beds, It is doubtless due to some such specimens aa these 
having been gathered that some of the analyses of the Kanjamalai 
ore carried ont at the Imperial Institute gave such sbnormally 
rich percentages of iron (about 70 per cent).” 

‘Now, the specimens of ore reforred to by Mr. Middlemiss as 
having been analysed at the Imperial Institute were selected 
by Mr. 'T. H. Holland as typical portions of the deposits, Four 
ont of the six specimens are undoubtedly excellent samples of 
magnetite, which would repay smelting, whilst ouly two were of 
the inforior quality rogarded by Mr, Middlemiss as representa- 
tive. It is evident that, before any conclusion can be arrived 
atasto the value of the Kanjamalai deposit, it must be system- 
atically sampled and analysed. 1 agree with Mr. Jeremiah Head’s 
recommendations on this head, 
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As to the coal, T have no information with reference to 
the selection of the sample sont to Middlesborough. As I have 
pointed ont, it is inferior to tho sample of Sanctoria con! specially 
selected for analysis at the Imperial Institute by the Reporter on 
Economie Producia to the Government of India. Of tho 68 eam- 
ples of coal derived from the various Bengal collieries und des- 
cribed in my report, a number would probably be suitable in com 
position and coking power for use in smelting iron ores, 

The fuel question, therefore, requires further investigation 
before any decision as to the suitability of Bengal coal can be 
arrived at. 


10th November 1898. 


(gRubber"from the Ceara Rubber tree in Madras, 


In reply to a communication from the Board of Revenue, 
Madras, relative to the extraction of rubber from the Ceara 
rubber tree (Manihot Glaziovii) Mr, D, Hooper, Officiating 
Reporter on Economic Products to the Government of India, 
wrote in December last as follows :— 

“Ldo not think 1 could do better than enclose a copy of 
‘iy report on the analysis of a few pounds of the powdered. bark 
‘received from Mr. Proudlock in October Jast. Tho results of 
“the experiments show that the scheme of preparing rubber from 
“the dry bark of this introduced tree is impracticable. 

‘Vhave sinco made a microscopical examination of the 
‘ioner bark with the result that, while the laticiferous vessels or 
‘caoutchouc ducts are not absent, they are scantily distributed 
‘in the bark and aro undeveloped and in some cases empty. 

‘While the cultivation of the ceara rubber trees has been 
‘fully established in Southern India, it isa matier for regret 
‘that the climatic conditions or soil are not suitable for encourng- 
‘ing the secretion of rubber in the trees to make their introduc- 
tion 9 commercial succeas. 

Cory of report on the analysis of the powdered bark of coara rubber tree 
{Manihot Glasiovit), by D, Hooper, Esq. P10. F Of, Faluty 
Officiating Reporter on Reonomie Products to the Government 
of India, 

In October last a sample of a few pounds of ground bark from the 
coara rubber tree was received from Mr. Proudlock, Curator of the Botanic 
Gardens, Ootecamund, 
fins» Tho facility with which the tree grows in certain localities in South 
India where the tree has been experimentally planted, encouraged the 
hope that the juice would be secreted in large quantities and the raw 
rubber made available for the home market. These expectations were 
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not realised, since it was found that several well-established trees refused 
to “bleed” when the bark was ent during the dry weather, and the 
amall quantities afforded by other trees growing in more favonred sitna- 
tions were not sufficient to pay for the expenses attending their cultiva- 
tion, 

Tt was noxt thought probable that the mbber might be extracted by 
some simple process from the stem bark of the mature trees, 

‘An experiment was made in this direction in 1886, when Mr. L. 
Wray, Junr., of Perak, forwarded to London a sample of bark of Payena 
Learii (Gutta Sundeh) Sor valuation and report, ‘The bark was dnty 
analysed and found to contain over 28 per cent. of gutta and rosin, 
Tho recovery of the rubber by means of solvents involves such a loss 
that it was considered at the time that the material was uaeless and 
the procoss of sepatating the rubber was too expensive. 

‘The bark in question was boiled, for two hours with benzol, the 
solution filtered and the solvent recovered by distillation. ‘Tha residne 
was treated with spirit to dissolve adherent resins, and the caontchone 
weighed, The amount was equal to half of one per cent. of caontchouc 
on the air-dried bark. Another estimation was made with boiling 
chloroform in the ordinary way, and the total dry resinous extract 
obtained by means of this solvent was less than one per cent, 

The cultivated ceara rubber bark contains such a minute proportion 
of rubber that it would be useless to endeavour to extract it by artificial 
means, The bark operated upon contained 12 per cent, of water and 
a large quantity (17°5 per cent.) of mineral matter. A trace of tannin, 
a little red colouring matter and some starch were the only other notice- 
able constituents in the material. 


In the Forbidden Land. 


By Henry Savage Landor. 


It is nearly eighteen months now since Mr. Heury Savage 
Landor returned from his travels in Thibet : but the Rougemont 
Jiaseo und the recent correspondence between Mr, Landor and 
the Secretary of the Royal Geographical Society regarding the 

eographical inaccuracies contained in his book, In the Forbidden 

foun, has caused a great deal of attention to be drawn 
to the achievements of this remarkable traveller, Sufficient 
has appeared to show that Mr Henry Savage Landor is in no 
way to be trusted as regards the scientific results of his travels ; 
but Forest Officers who frequently have to undergo great hard- 
ships, whe frequently have to put up with many discomforts in 
the ordinary course of their duties, will read with grent. interest, 
if not with mniusement, of some of Mr, Landor’s oxploits, which 
havo been collected from the pages of his book. 

Tho Forest Department doubtless contains many officers who 
are renowned for their walking capabilities, Many authenticated 
stories could bo related. It will be sufficient to mention the 
exploits of the young forest officor in the Chanda District, of 
the Central Provinces, an ardent shikari, who, having received 
khubber late in the evening of a tiger-kill, at once started 
off and walked over 50 miles during tho night to shool his 
tiger in the morning. Such officers will appreciate Mr. Landor’s 
achievements ; especially us they were, without exception 
performed under the greatest climatic difficulties, 
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‘Thus, for instance, on page 166 of his hook Mr. Landor 
relates his adventures at 22,000 feet elevation. 

“Exhausted and seized by irresistible drowsiness, the 
Rougba and I, nevertheless, at last reached the to Ithough 
almost fainting with fatigue, I registered my observations. The 
altitude was 22,000 feet, the hour 11 p.m. 

‘Tho ascent from the glacier at tho bottom of the mountain 
to the summit oconpied 4} hours; the precipitous descent, with- 
ont counting stoppages only the ninth part of the time, Over 
the same trying stony valley wo reached camp during the early 
honrs of the morning. The distance from camp to the altitude 
reached and back was over ten miles: therefore, during the 24 
hours I had altogether gone 18 miles (quite a'record at such 
great altitndes). I may here also Pn thai, sinca breakfast 
at o'clock the previous morning, I had taken no food of any 
kind, thus making an interval of 23 hours between one meal and 
the next.” 

But Mr. Landor’s capabilities of walking at great altitudes 
withont food of any kind appene ta bo quite exceptional. For, 
again, on page 220, ho tolls us regarding his walk at 16,500 
feot elevation. 

“With the exception of a handful of oats, this was the 
first solid menl wo had for 48 hours. In those two days wo 
had travelled twenty miles, at 16,500 feet elevation, each of 
na carrying considerably over sixty pounds.” 

And, moreover, these strolls over dangerous ground and 
at great altitudes were not carried out under the most favour- 
able conditions as may easily be gathered from the following. 

Page 218. “At last, after endless trouble, threats and 

romises, Bija Singh, the Pahari, was persnaded to come. But the 

Tend was too heavy for him; he would only carry half. To save 
trouble, I agrood I would carry the other half myself in addi- 
tion to my own load. We putout our harricane lantern, and at 
2p.m. whon the gale was raging ab its highest, driving the grit 
and snow like spikes into our faces; when the wind and cold 
seemed to penetrate with biting force to tho marrow of our 
bones, a handful of silent men, half frozon and staggering, 
left the camp to face the blizzard. . It was so dark that 
we could only see a few inchas in frout of our noses.” 

Under such conditions it is only to be expected that 
Mr. Landor had somo really arrow escapes in the course of his 
walks, [tis only possible here to quote one of the many that 
wore hair-bread| 

‘Page 92,—""The higher I got the harder und moro slippery 
grew the snow, The soles of my shoes having become soaked 
and frozen made walking very difficult. At 12,000 foot, being 
about 800 feet above the stream, I had to cross a particularly 
extensive snowfield, hard, frozen, and rising at 8 very steep 
angle. Some of my coolies had gone ahead, the others wero 
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behind, Notwithstanding the track cut by those ahead, it was 
necessary to re-ent each step with one’s own feet, so as to pre- 
vent slipping. This was best done by hammering several times 
into the white sheet with the point of one's shoe, until a cavity 
was made, deep enough to contain the foot and to support one 
upright... :I had not tho patience for that. I thought 1 
had found a quicker method, and by raising my knee high, I 
stenck the snow with my heel, leaving my foot planted until the 
other one had, hy the same process, out the next step. It was in 
giving one of these vigorous thumps that I hit a spot where, 
under a thin coating of snow, was hard ice, My foot failing 
in its grip, slipped, and the impulse cansad me to lose my balance. 
Tslid down tho steep incline aia terrific pace, accompanied in 
my involuntary tobogganing over ice and snow by tho screams 
of my horror-stricken coolies. I realised that in another moment 
I should be pitched into the stream, which would have meant 
being carried under the long tunnel of ice to meet certain death 
beneath it. In those few seconds I found time to speculate even 
as to whether those stones by the water's edge would stop me, 
or wheth > the impetus must fling me past them into the river. I 
attempted to get a grip in the snow with my frozen fingers, to 
stem myself with my heels, but with no success, when I saw ahead 
of me a lirge stone rising above the snow. With desperate 
tension of evry nerve and muscle, I knew as I approached it, 
with the foaming water yonder, that it was my only hope. I 
consciously straightened my legs for tho contact. ‘The bump 
was tremendous, and seemed to shatter every bone in my body, 
But it stoppod me, and Iwas saved—only a few feet from the 
water’s edge—miraculously, although fearfully bruised, with no 
bones broken. My fingers were cut by the ice and blesding ; my 
clothes were torn to atoms.” 


rigid as cardboard, covored over 

Again, pago 212... «even in my reduced condition I 
was able to stand an unusnal degree of cold, As a maiter of 
fact, the water that had been tnken from under the ice imme- 
diately iroze on my shoulders, with tho result that in a second 
T had icicles hanging on each side of my neck and a shawl of ice 
over my shoulders” 1! (The points of exclamation are ours.) 

Mr. Henry Savage Landor, however, is not only a redestrian 
and mountaineer of the first order, but also, if his own accounts 
are to be believed, a powerful swimmer and hero again quite 
uninfluenced by temperature. 'I'wo of his experiences in frozen 
water will suffice to establish his reputation, 
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Page 44.—“ Notwithstanding the faith that Chandan Singh 
and Man Singh had in my swimming, they really thought that 
their last hour had come when I took each by the band and asked 
them to follow me into the stream. Hardly had we gone twelve 
yards when the inevitable took placa. Wa were all three swept 
Thay, and Chandan Singh and las Singh in their panie elang tight 
tomy arms and dragged me under water. ‘Though I swam my 
hardest with my legs, we continually came to the surface and 
then sank again, owing to the dead weight of my helpless 
mates. Bat at last, after a desperate struggle, the current 
washed us on the opposite side, when we found our feet and 
were soon able to scramble out of the treacherous river. We 
were some 200 yards down stream from the spot at which we 
had entered the river, und such was the quantity of muddy 
water we had swallowed that we all became sick.” 

But not content with swimming across a mountain torrent 
with two coolies clinging to bim, Mr Landor must needs go one 

etter :— 

“ Tswam fast to the animal (yak) and, with no small exer- 
tion, pulled him ashore, some two hundred yards further down 
the stream ” 

The portions of Thibet traversed by Mr. Landor do not 
appear to have abounded in gamo ; and, perhaps, for the sake of 
the animals this is just. as well, They would certainly have stood 
little chance, if the following adventures are to be taken as fair 
samples of bis prowess — 

Page 67.—* There, there”! they all screamed at the top of 
thoir voices pointing to the summit. of the opposite oliff, over four 
hundred yards distant ......... I put up the yma back-sight to 
400 yards, took aim and fired. wn came, rolling from rock to 
rock, the poor wild goat.” 

‘Again page 265.—...... “and we continued our journey along 
the water-edge of the Davies’ Lake (Rakas-tal) whore occasion 
ally hares sprang from under our foet, several of which I killed 
with my rifle, using bullet cartridges.” 

In bis speach at the distribution of prizes at the Imperial 
Forest School. Dehra Din, in March lsat, Mr, Ribbentrop is 
reported on pago 171, of the Indian Forester to have said. “ Ir 
has happened, before now, that officers in our service have lost 
their way in the jungle, ‘and for days have had to exist ou forest 
produce and monkeys, and under such circumstances a strong 
digestion is by no means to bo despised. 1 have never been 
able to think of a proper teat, or I should have given another prize 
sesssseessseseee fOr tho best digestion.” Mr. Landor should indeed 
compote for this prize, On page 197 he telle us. 

“In a corner of Wilson's tent was a very large quantity of 
candied sugar—inany pounds; and o famished was I that I 
quickly devoured the lot.” 
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But Mr. Landor must look to his laurels, for his servant 

eta rda him close :— 

“ Man Singh was found sound asleep, several miles back, lying 
by the side of the empty butter pat, the contents of which, Bibs. 
he had devoured.” 

It would be interesting to know whether other Himalayan 
travellers will boar out the following :— 

Page 217.—" Experience had taught them that eating cold 
foot at great alltndes is more dangerous than eating no food at 

1? 


On his return from Thibet, Mr. Landor spent a good deal of 
time round Naini Tal, and officers stationed in those parts of the 
Himalayas will remombor bim as a vory small, woakly, omagia 
and insignificant-looking youth, with a somewhat Mongolian type 
of countenance. Indeed, he himself, at page 62, tells us that he 
was soon nicknamed “ the monkey, a name of which I have been 
proud ever since.” 

Those who have seen him will be able the more to appreciate 
the great deeds of valour of this modern Baron Munchausen. 
Three anecdotes must suffice :-— 

Page 144." A matchlock was now being loaded by a soldier, 
and such was the qaantity of gunpowder they plod in the barrel 
that I made sure whoever fired it would have his head blown 
off ; so it was with a certain amount of satisfaction that I saw it 
handed over to the Pombo, That official placed the woapon against 
my forehead, then a soldier leaning down, applied fire to the 
fase and eventually there was a loud report which gave my head 
severe shock, and the over-loaded matchlock flew clean out of 
the Pombo’s hand, much to everybody's surprise. I forced my- 
self to laugh. a 


‘age 208.—" Among them | noticed several of the men who 
had betrayed me, and as I was told that there was no way of 
punishing them for treachery, I took justice into my own hands, 
Proceedia with a stout stick to teach them some idea of faith- 

‘ulness, whereupon the whole village ran up to get the fellows out 
of my clutches. Bacouraged by the Thibetans, the Jhokas made 
some insulting remarks about Englishmen ; so the fight became 
general until, ill as I was, and alone against some hundred and 
fifty (150) mon I succeeded in routing thom. The thing might 
justly he doubted bad I not been able to take a snapshot of 
them as they fled helter-akelter.”” 

Page 24.—* As I saw them take out a flint and steel to light 
tho fuses of thoir matchlocks, Ithought I might as well have my 
innings first, and before they could guess at my intention, 
I supplied a violent blow with the mazzle of my rifle to the 
stomach of the man nearest tome, He collapsed, while | adminis- 
tered another blow to the right temple of another man who held 
his matchlock between his legs, and was on the point of strikin 
his flint and steel to sot the tinder on fire. He, too, staggere 
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and foll clumsily +» they retreated, promptly laying 
down their weapons. 

‘Mr. Landor does not explain why he did not on this occasion 
also apply his usual nostram, viz. “I made bim lick my 
shoes elean with his tongue” (page 107). 

On the whole, Int Horbliden land, if taken in the right 
spirit, iaa sufficiently entertaining book of travels, andwill supply a 
goodly number of anecdotes and experiences to relate round the 
camp fire. On the other hand, if the stories have to be taken 
eum grano salis, porhaps Mr, Landor is not wholly to blame, if 
we accept his own version as to the method in which his notes 
wero kept, namely :— 

L managed, at considerable risk, to keep a rough record 
of the journey back, on a small pioce of paper that had remained 
in my pocket when I had been soarched, by Thibetana, As I 
did “when on the rack, I used to draw my right hand oat of 
its cuff, and with a small pieco of bone I had picked up as a 
pen, and my blood as ink, L drow brief cipher wotes and” a map 
of tue whole route back. 


A.C. 


A great stroke of Luck, 


A Forest officor having to spond sight months of each year 
in the jungles, naturally turns to sport as his chiof relaxation 
from work, A’ the beginning of cach camping season most of 
us no doubt anxiously wonder what good fortune in the shooting 
line is coming our way. Of course the prospect varies immensely 
according to the forests one happens to be in charge of at the 
particular time. 

At tho beginning of December 1897, I was in one of the 
easternmost districts of the North-Western Provinces. On starting 
into camp my wife and I made up our minds that the best ba; 
we could hope for this season might consist of a fow goo 
spotted stage, and a possible panther if lack favoured us. It has 
often been noticed, however, that in shooting as in most other 
things, the best luck comes when it is least expected. This 
occasion proved itself no exception to the rule, 
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My wife and I started from head-quarters on Decomber 
8rd, visiting some outlying detached blocks of forest before Bein 
to the main forests. The next day, when inspecting the rest 
I found numerous tracks of a panther along an. unfrequentod 
path. L ordered a [ome gout to be tied up. Now, panthors in 
this part seem different’ to those in any other district that I 
have been in. They will not as a rule, kill a bait, whether 
Bont or buffalo calf, tied out for them. This must be due, I 
think, to tho fact that wild animals are rendered easy prey to 
them by the tall grass, 5 to 10 feet high, which characterizes 
the lower levels of the forest lands in this district. Be this as 
}t may, Thad bad baits tied up constantly during two seasons 
but not a panther would touch them, although tracks wore 
frequently observed close to them. ‘he panthers wore alto- 

ether too clever and evidently suspicious of a tied-out animal. 
jo, when I ordered the goat to be tied out I had little hope that 
the panther would be induced to take it. I was quite surprised 
next morning to hear the goat had been killed. faspeeting the 
spot I found that the panther had eaten all except the head and a 
small piece of the neck ; eo I decidedsto sit{up in the evening over 
a live Fo tied at the same place. Having been delayed at 
work, I was not ready to sit up till about an hour before dark, 
‘As I tarned the corner, on nearing the spot, I saw the panther, 
about 200 yards away, sneaking off along tho path towards the 
high grass to the south of the forest, He saw me and tarned off 
into the jungle. My men, having quickly tied up tho machan, 
waited till T was settled, then tethered the live goat at the 
further edgo of the line, “They departed, talking loudly, to let 
the panther know they had gone, 
he line, near the edge of which I was posted, ran nearly 
north and south through the centre of the forest. Tt was cleared 
of trees for a width of 15 feet and in the middle an inspec- 
tion path had been cleaned six feet wide. On either side the 
forest was fairly dense consisting of sal (shorea robusta) polos 
with a good deal of undergrowth. Abzut half a mile to the 
south the afl forest abruptly terminated in heavy grass, some 8 fot 
high, in the direction of which I had seen the panther retreating, 
My machan was on the astern side of the line, a few yards 
inside the forest, and the goat was tetherod on the westorn edge, 
‘The gont called vigoronsly to the retreating men, imagining it had 
been left by itself, since it had not been allowed to see me climb 
up into the machan. This soon attracted the panther ; for, before 
half an bour had elapsed I got a fleeting glimpse of him in among 
the undergrowth on the further side, i.¢, west, of the goat, 
He then evidently crouched for some time, taking in the sur- 
roundings. But the goat did not seem aware of his proximity. 
Suddenly, having made up his mind that all was safe, the panther 
began playing with him, making repeated feints, as if he were 
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going to ssize him. The goat, a small male about 18 months 
old, although no doubt very frightened, was most plucky, and 
keeping bis hoad towards tho panther, butted the air, and snort 
ing, stamped with his fore feet. It was now dusk, bat a bright 
moon was shining, J could not see the panther ut ull, as all 
this performance was going on under the dense undergrowth, 
but could hear his pretended rushes and conld see the goat's 
antics well. After about a garter of an hour of this by-play 
the panther dashed off towards the west, further into the jungle, 
away from the goat. The latter seomed very pleased but con- 
tinued to look in the direction the panther had taken, hardly 
daring, I suppose, to believe that the panther had really gone. 
I was beginning myself to think that he bad seen me and 
hastily retreated, since for the next quarter of an hour hardly 
a sound was heard in tho still moonlight. The goat con- 
tinned looking steadfastly in the direction the panther had gone 
quite unaware that the latter had only departed to make a 
detour, preferring to stalk him from behind than to face his de- 
termined | butting. 1 myself was not aware that this was the case, 
until I suddenly saw him sneak out of the forest on my side of 
the line, worming himself along with his belly touching the 
ground. Ashe entered the band of bright taoonlight of the line, 
he was only some 20 or 25 feet away from me. I hastily took 
asnap-shot with my Express and had the satisfaction of seeing 
him roll over, without a sound, in the middle of the six-foot 
atl 

eae phe surprise of the goat must have been great. Hoe was 
indeed delighted, when | holloaed for the elephant, to find that a 
man was near him after all. When the clophant was approach 
ing I kept my eye on the panther, but not secing even a twitch 
in bis tail I conalnded he was dead. I got down and, having thrown 
two or three clods at him without effect, approached carefull, 
wards his tail end to see where the bullet faa hit him. I found 
jthad broken the backbone, so knew from the position of the 
machan tbat it must have reached his heart, and Jungs as well, and 
that there was no fear of his not being really dead. My orderly, 
who came with tho elephant, and I held the brate up while the 
mahaut tied him on to the pad of the elephant, I did not like the 
job however, as the panther feltso warm and life-like, He was a 
small male, just over six feet long, with lovely fur. : 

‘Thos, after two days only of camp, the possible bagging of a 
panther became a fait accompli. My wife and I agreed that this 
ought to bea good omen for the auccess of the season, So it 
tarned out. 

Tt would be difficult to imagine our excitemont when, a few 
daysafter, we heard thata rhinoceros had appeared in the main 
block of forest, at least, said the report, the tracks of one had 
haen seen, So far as we could ascertain such a heast had not, 
within the memory of the oldest inhabitants, been hoard of in 
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this part before. We therefore hardly dared to hope that such 
an improbability was true and we thought there must hn 70 been 
some mistake. I eagerly sent for all my books from which I 
could gather any information about this curious genus and their 
habits, and did not forget Rowland Ward's useful little “ Sporte- 
mans’ Handbook” which shows the vital spots of the larger 
miammalia, Many woro the conjectures we made as to whether 
this stranger could really bea Great Indian Rhinoceros (R. uni- 
cornie) or the smaller one (. sondaicus). From Kinloch’s 
“Large Game shooting,” I found it was quite feasible to bag 
the beast, should ho really be there, by quietly following up 
his iracks, on a single elephant, which was all I had at my 
sal, 
PePor several days after I received the news T was engaged in 
my work, but we decided to devote the coming holidays to the 
ursuit of this prize and settled that a forest rest-house in the 
art of the main reserye should be our head-quarters during 
the quest. Woe arrived there on the 23rd December and a few 
miles off I was shown tracks which, though several days old, at 
once cleared my mind of all doubt and proved that a rhinoceros 
had really been there. 

Tho reserve in question, sitaated only a few miles south 
of the Nepal boundary, is a largo block of some 69 square 
miles in extent, consisting chiefly of compact forests of 
sal divided ap by large stretches of tall grass intersected 
by rivors. The grass lands correspond with the area an- 
sually under water for the greater part of the four months 
of the rainy season. Aftor that most of the water drains away 
leaving large expanses of water and marsh on tho lower 
levels, It seemed an ideal abode for a rhinoceros and, knowing 
that ho had been there, I felt sure he wauld not leave such a 
place of his own accord, 

T had sent, beforehand, for the four best trackers to be ob- 
tained in the neighbourhood. They were Bhurs,a wild abori- 
ginal tribe, who are more at home in the jungles than elsewhere, 
and these for several days had been roaming in pairs to try and 
find fresh tracks for ma, They came to me on the ovening of 
the 28rd and said they could not find any. Their task was not 
a. very difficult one, as the whole reserve is divided up by cleared 
fire-lines, 50 or 100 feet wide, and by roads, some of which the 
animal was bound to cross; but as I wasno more successful my- 
solf that day in discovering recent tracky I cunld not upbraid 
them. However, I found out they had conceived a mortal dread 
of the strange beast which, they declared, when it saw a man, 
mesmerized him and then slowly walked ap to him and ticked 
him to death with its huge tongue. Later on a forest guard came 
to report he had fonnd fresh tracks in his beat, I de- 
cided to go there early next morning and gave orders to the 
mahaut to have the elephant ready. The latter, named ‘Gunga 
Pershad,” is the property of the Forest Departmant. He is 
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a fine young malo elephant, some 30 years,old. perfect! i 
to shoot from, and sa far aa my experience “goes tears. ot ig 
though up to date he bas not encountered a charging tiger, 
The mahaut listened ta the order with a sad face and departed. 
Soon after, however, he re-appeared and said “Sabib | no elephant 
will fe within milo of a rhinoceros.” “ Gungu Pershad will,” 
said J, He answered:—“ If you insist on taking him ho will cer- 
tainly get killed by the rhinoceros, for thoy are deadly enemies,” 
1 said: Very well, if he he gets killed I will bay another 
one,” Seeing that I was determined to go, he said no more but 
later on I overheard him saying to another servant:—“ Does 
not everyone know of the Rajah who bad twenty elephants all 
billed by one rhiny?” This common belief among natives is 
alluded to by Kinloch and Blandford. 

Now came the crux, What weapon should I shoot with? I 
bad no heavy battery and indeed only two rifles with me ; one a 
double-barrellod hammerless ojector No. 2 Express by Westley 
Richards, the other a Martini-Henri sporting carbine, taking also 
the M. H.R. cartridge. {[ remember a well-known sportsman of 
the Central Provinces telling me in 1890 that, if he had to shoot 
big game like elephant and buffalo, and if he were only allowed 
one rifle, he would choose a M. H. R.* This statement impressed 
me greatly at the time; and, profiting by it, | have been much more 
successful with a single M. H.R. against buffalo and bison than 
with heavy, double-barrelled 8, 10 or 12 bores, all of which I 
have tried. With the Martini-Henri, however, one soon learnt 
that it was no use attempting to shoot such large animals unless 
one had a cloar shot at a vital spot, I decided to take my first 
shot with it; for, although my Hxpress was a grand rifle and 
Westley Richards had made me some special hardoned solid 
bullets for big animals, 1 bad not so far tested them, 

Onthe morning of the 24th I started on the elephant, taking 
the trackers with me. Having reached the spot where the forest 
guard had geen the tracks, we found fresh ones of that morning 
and our search commenced, The tracks led into tall ratwa grass, 
with a fow groups of trees on the bigher ground and shallow 
ponds on the lower. We came upon tracks in all directions 
which rendered the fresh ones undistinguishable. After search- 
ing about for a long timo we found a place where the rhino hid 
been lying down that morning, and fresh droppings close by, but 
I'think the noise made by the elephant walking through the 
water must bave alarmed him; for, though we continued searching 
all day we could not find him. 

Next day, Christmas day, I did not go out but sent the 
trackers to see if there were any, new tracks. They reported in 
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* Possibly he now believes ims 303.? Personally, Ihave not had the 
opportunity of trying one of theee small bores yet. 


268 A GREAT STROKE OF LUCK. 


the evening that there were, so on the 26th morning I agnin 
started. When I arrived at the spot where the tracks were found 
I quietly posted three of the trackers, in difforent parts, in trees, 
who might be able to give me information in case I disturbed 
the rhino. The other Bhur I took with me on tho clephant, 
This time, knowing the ground, I made the elephant go quietly 
round the water to the place where we had found he had lain 
down two days before, but the rbino was not there. 

There was a shady clump of trees, with short grass under 
them, about 100 yards on, which locked a likely place, so I went 
on, and when half way through, I suddealy saw the logs of the 
rhino abont 60 yards to the right. Having bucked the elephant 
acouple of paces I saw the whole beast standing, broadside on, 
under the trees and obtained a stendy shot with the Martini- 
Henri at the centre of the frout right shield. I felt eure that the 
bullet was well placed, but the rhino, having only flinched to the 
shot, began going away at a slow pac, I was then most anxious 
lest 'the beast might get out of sight and re-cross into Nepal, 
whither I could not follow ; so Lordered the mahaut to urge on 
the elephant in pursuit and I put five solid ballots out of the Express 
into him before he fell. On cutting him up, however, I found 
that the Martini bullet hed gone through both lungs and heart ; 
eo the romaining bullets were unnecessary. He {ell on his left 
side, and not in s sitting posture, as it is said they generally do. 

He was indeed a grand beast and I was in luck to have 
secured such a prize. Ho turned out to bea fine specimen of 
R. unicornis ; but his horn, which was much worn ‘and knocked 
about, measured only 74 inches, Afterwards L found that a 
now horn had begun to be developed under the old one, and 
doubtless in a short time the latter would have been cast off, 

Rhinoceros are, I am told, fairly plontiful in Nepal, in the Dun 
to the north of the lowor range of hills, but they are strictly preserv- 
edas Royal game. Only the Maba shoots them ; no one else 
apparently is ullowed to pursue them. This ono, Lheard subse- 
quently, was washed down the river in a flood in September, but 
serambled out near the Nepal boundary, He remained just inside 
Neral in the grags-lands there till the end of November, when the 

ple began to cut the grass for thatching their hots. Then, 

eing disturbed by them, he found his way one night across 12 

miles of open cultivated country to the Government forest where 
was shot, 

Tho nows of his death spread rapidly, and next day, althongh 
the nearest villages wore six miles o! , hundreds of natives came to 
seo him and begged for pioces of moat ; and failing that, of bone 
or skin, For weeks afterwards the people continued ta come 
to my camp to see the skin and trophies, and altogether, while 
it was drying, I think not less than 5,000 people must hava come, 
some of them from distances of 25 and 30 miles. Kinloch says 
that the meat is excellent and so it certainly proved. 
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The measurements of this rhinoceros were as follows :—~ 
Feet Inches. 


Longth from nose to tip of tail =... 12 IL 
Do. of body ae va 10 9 
Do. of tail 2 2 

Height at shoulder... 58h 

Girth of body behind shoulder 8 10 
‘Do. of stomach a uo 4g 
Do. of neck ane 5 2 
Do. of foreleg above knee 1 10 
Do. of head oe 5 3t 

Breadth of forehead a aay Wok 2 

Length from toe to heel {fore-foot) ... 0 Hu 

Breadth of fore-foot aa ow @ 8h 

Cireumference of fore-foot 2 6: 

Length of horn ie o 7, 


Transformation of Alburnum into Duramen 
in the oak. * 


M.E. Mer has studied the mode of formation of the dara- 
men out of albarnum in Quercus Robur and Q. pedunculata, The 
duramen 1s characterised by a resorption of the starch in the 
Tigneous and radial calls; by the appearance in these elements 
of a large quantity of tannin ; by the production of thylle in the 
large vessels; and by the impregnation of tannin into the walle 
of all the elements, especially those of the vascular bundles, It 
was determined by observation and experiment that the entire 
disappearance of starch from the cortical region is not due to 
migration but to resorption, it being replaced by fresh starch 
which is being constantly formed in tho leaves. The appearance 
of tannin coincides with the disappearance of the stare! The 
formation of thylle in the duramen is due toa renewal of cel~ 
lular activity produced by hypernutrition. The main function of 
the alburanm is, therefore, to furnish a supply of nutriment for 
the production of the “ perfect wood ” (duramen). 


“# Journal Royal Microscopioal Society, Original paper In Ana, Soir 
‘Nat (Bot), 
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Bursting of the mechanical ring in climbing plants.* 


From the examination of a number of trees and shrubs be- 
longing to different natural orders, Herr E, Schwabach states that 
@ perfectly closed stereome ring in the young stem occurs only in 
climbing plants. As tho girth increases, this mechanical ring 
borsts, and at tho same time the adjacent parenehyme cells, rich in 
protoplasm, force themselves, by their turgor, into the vacancies 
and distend them. This takes place so quickly that it is impossible 
to find such a cavity, which is not filled up by meristematic tissue. 
The meristematic cells thus introduced thicken their walls and 
become transformed into stone-cella with extraordinary rapidity 
and thus inorease the mechanical functions of the ring. 
bursting usually takes placa in the radial prolongation of the 
medullary rays, especially where the stereome ring offers the 
least. resistance. ‘The penetration of the parenchymatous cells, 
whioh adjoin the stereome ring, takes place on both the outer and 
inner sides of the ring, 


Classification of Fruits. t 


Signor L. Nicotra proposes several modifications in the 
terms at present applied to different kinds of frait. He pro- 
posea the term holocarp (olocarpio) for an entire fruit result 
ing froma number of carpels, the product of each carpel being 
a *mericarp.” The holocarp may be an apocarp or a syncarp, 
depending on the degree of conerescence of the carpels; but these 
two forms pass insensibly one into the other. According to the 
arrangement of the carpels into a spiral or ina whorl, a holocarp 
isa helicocttp or an actinocarp, and furthermore according to the 

sition of the placente, it is pleurospermic or antispermic. 
The caryopsis difters but very slightly from the achene. The 
author regards the follicle as probably a primordial carpological 
type, from which are derived, in various directions, the legume, 
16 single-seeded indehiscent achene, the siliqua and the various 
forms of capsule. 


Indigo fermentation. ¢ 


According to Professor H. Molisch, the transformation 
of indican into indigo blue in Indigofera is not due, in the 
first place, to the action of bacteria ; whether within or 


* Journal Royal Microscopical Soviety. Original paper in Bot Centralbtatt 
+ Journal Royal Microscoploal Society. Original papor in Bull, $00, Bot, Ital, 


Journal Royal Microscopical Society, 8.B, K. Akad, Wien, Oosterr, 
Bot, Zeitachrift. 
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without tho dead cell, oxygen is indispensable to the process. 
It is accompanied by a number of different bacteria, and not by 
‘single species, as previously supposed, and monld-fungi are also 

sent. In some cases (seedlings), indican is formed only in the 
fight ; in other cases both in the light and in the dark, but 

Iways more abundantly in the light. ‘The following’ species, in 
addition to Indigofera, are named as Indigo. plants :—Echites 
seligicsa, Wrightia antidysenterica, Crotalaria Qunninghamit, 
©. turgida C. incana. 


Vaccinating properties of mushroom-juice 


against venum, * 


M, ©. Phisslix has found that mushrooms contain substances 
having vaccinating properties against serpent venom. Some 
20) experiments made with poisonous and edible mashrooms show 
that their juice, which contains thase bodies in solution, confers 
immunity against venom. Injection (subcutaneous, intraperitoneal 
‘and intravenous) of emall doses of the juice of Agaricus arvensis 

{sces local and general reaction ; of large doses, rapid death 
with olotting of the blood. The toxic effects of the juice, even 
when heated for 20 minutes to 120°, are not ‘completely removed. 

‘When a guinea-pig has been injected with 5 to 20 com. of the 
juice, after a few days it will resist a dose of venom fatal in b or 6 

jours to the control-animals. This immunity may be augmented to 
a cortain degtes by increasing the number of inocolations. The 
immunity tlins acquired lasts from 15 days to one month, The raw 
juice often produces necrotic effsets ; these are lessened by using 
filtered juice, and are avoided by boiling it for a fow minutes. 
This, so far from impairing the vaceinating property, rather 
seems to favour it. . 
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Ceylon Ebony. 


Diospyros Ensnum—Koenig, 


The name Coylon Ebony for D. Ebenum is not absolutely 
correct, for this species is found in Southern India, nor is 
it only Ceylon Diospyros which has a black heart-wood there 
being others such as D. ovalifolia, D. erumenata, D. Melanocy- 
lon and D. cocarpa which furnish a certain amount of ebony, 
It is even not certain whether the species will not have to 
bo subdivided into two on account of the varied arrangement 
of the fruit, whether solitary or in clusters in the axils of 
the leaves. It is however convenient for me to uso this name 
as itis used in the timber trade, and also because my aequaint- 
ance with it is limited to Coylon. 

Habit.—Without going into botanical details if may be 
said that this is a largo evergreen treo, attaining a girth of 
up to 14 feet. It has a roughish bark of a dark colour which, 
in exposed situations, has a greyish tinge. Tho leaves are 
also dark and a pear as if sprinkled ovar with fina charcoal 
dust. “Several other species of Diospyros possess very similar 
characteristics and it requires a certain amount of experience 
to distinguish the specios, especially saplings and young treos. 

Distribution —Ebony has almost the same range of distri- 
bution as satinwood as the annexed sketch map will show, 
but it is found more abundantly in the intermediate zone and 
in the south of the island it penetrates even into the moist 
zone. But it is most abundant in the dry zone and tho richer 
forests aro all in the Northern half of the island, especially in 
the Eastern portion of the North-Central Province. — It is also 
well represented in the Northern and North-Western Provinces. 
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+ — Soil,—The best obony is found on rocky well-drained soil, 
It is at timos found on soil containing  Jarger proportion of 
clay than satinwood can endure but, generally speaking, it is 
found like satinwood on saudy loam with a good subsoil drain- 
ago. It is frequently found near watercourses, which are dry 
during a part of the year. but in swampy soil never. It differs 
in this respect from Diospyros Embryopteris which is frequently 
found near rivers, pools or tanks. 

Companion species.—As I have stated before, satinwood 
is frequently a companion of ebony, as also Mimusops hexan- 
dra, Nephelium longana, Gleniea reylanica, Dioapyroa ovalifolia, 
Dz erumenata, D. ovcarpa, D. montana, Vitee alttesima, Albizzia 
odoratissima, Berrya Ammonilla on the moister soils, and many 
others, 1 have never soon ebony growing pure aud the pro- 

tion of this species to the many others is always small. 
Tn tho richer forests there may be 10 to 15 trees per acro 
or, taking the eeplings into account, perhaps 50 trees, but 
this percentage is high. 1 have only heard of one instance, 
in the Mannar District, where there were 40 trees (exclusive 
of saplings) por acre. In an enumeration survey mado recently 
over 50 acres in a fairly rich ebony forest in the North 
Western Province, 26 trees over 6 feet in girth, 65 from 4 foot 
6 inches to 6 feet and 120 trees between 3 feet and 4 feet 6 inches 
were counted. This gives a total of 4 trees over 3 feet in girth per 
acre, In average ebony forest, enumeration surveys both linear and 
by sample area made in the Northern, Hastern and North-Western 

rovinces, have shown that there are generally not more than 
B to 4 trees over 9 inches in girth per acre. ‘This is, no doubt, 
partly due to the extensive and wasteful fellings, which 
were carried on for many years over the Ceylon forests, and 
partly to the absence of ‘improvemont fellings required for 
furthering the growih of the young trees and saplings, 

Sylvicultural requiremente— Unlike sutinwood, ebony does 
not require mach light for its seedlings. As a'rule, it will 
suffice to cut the underwood and to girdle bere and there 
a low-crowned tree. But after the seedlings have established 
themselves it is necessary to remove the cover which is directly 
overhead, not more. ben the trees reach their maximum 
height, it is time to give more room to their crowns, but un- 
til then it is best not to let in too much light, It is diffi. 
cult to see how the seed gets distributed over the soil of the 
forest, oxcept in hilly ground, where it rolls down the slopes, or 
near streams or foot paths acting as such during wet westher, 
and yet trees are found, 2s often as not, ut the top of a slope 
althongh the seed is neither light nor apparently palatable to 
birds or mammals although it becomes a prey to weevils, which 
would be rather a factor in the destruction than in the dis- 
tribution of the seed. The seed usually ripess before the 
North-Eastern monsoon, but the good seed-years are not regular 
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nor is tho seeding equally good all over the forests at the 
same time. Observations taken in the forests since 1890 have 
not recorded a single universally good year, but the years 1891 
and 1896 appear to have been the best while in 1892-93 and 
1897 the seeding was fair, The good seed-years do not appear 
to come in any regular rotation but are dependent chiefly on 
rainfall at the right time, Occasionally, ebony seeds twice in 
the year. (Ceylon Forester). 

Rate of orowth.—There are, unfortunately, not yet sufficiently 
reliable data to show the rate at which this tree grows. Several 
sample plots have been started but they contain so few trees, 
sometimes not even all girth-classes being represented, that it 
is not Possibleite take the measurements as absolotely reliable. 
Asa rule, after passing 3 ft, in girth, ebony is very slow growing, 
more go than satinwood, From the data which I have been able 
to collect the rate of growth in the forest appears to be about 
the following, but, as I say, the figures aro very liable to correce 
tion. The present measurements seem to show that a tree 
reaches # girth of 18 inches at the age of 25 years, 36 inches at 
75 years, 54 inches at 185 years and 6 feet in girth at the age of 
200 years. On deep soil these figures are probably below the 
mark and the trees grow fastor. 

The timber.—The proportion of heart-wood to sap-wood varies 
a good deal, It is commonly considered that timber grown on 
deep soil contains a smaller proportion of heart-wood than troes 
growing on rocky slopes. My own experionce coincides with 
this theory, not only as regards D. Ebenum bat also as regards 
D. Melanozylon, As regards the latter, I remomber that small trees 
‘on the stony slopes of the Ganges division gave a far larger supply 
of blackwood than compartively large trees growing on alluvial 
soil in the western part of the Saharanpur division. Recently, 
15 trees of Ceylon ebony, varying in girth from 6 ft. to 12 ft. were 
measured carefully. The gross volume of these trees amounted to 
1,208 cft. while the volume of blackwood was 282 oft. or less than 
one quarter of the volume, the proportion of heart-wood in the 
individual logs varying from 0'14 to 0:35. This was in good soil 
and measurements Tave yet to be made to find out the proportion 
of blackwood on rocky ‘soil. As arule, I do not think that the 
thickness of the sap-wood cylinder is much less than 8 inches, 
The largest log of ebony, which I havo seen, mensured 7 feet 
in girth after the sap-wood had been removed. ‘Together with the 
sap-wood it must have been vory largo ; for, of the 12 ft. logs 
mentioned above, one gave a measurement of blackwood of 5 ft. 
Sin. while another monsured only 4 ft, in girth after peeling. 
The sap-wood is very light coloured and soft, ‘It is peeled off by 
means of heavy felling axes. Circular ineisions are made round 
the log at distances of aboot 2 feet apart and the portions 
between trimmed off. It is possible to gat the wood naturally 
pooled by leaving the logs in the forest for some years, but 
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timber merchants do not like these logs and covsider them to be 
dead wood, They, therefore, fetch lower prices, The heart-wood 
is not necessarily black throughout. On the contrary, streaks of 
white or pale brown colour are not infrequent. Some forests of 
the island produce blacker wood than others, For example, ebony 
from the western side of the island is usually less streaky than that 
found on the east. Generally speaking, the markot favours the 
black ebony, if it is of as good dimensions as the streaky logs, the 
China market oepeciaily requires the'wood quite black. For cabinet 
work, however, especially for ornamental beading and framing, the 
streaky wood ‘is in request as it is used as a substitute for oalam- 
ander. As regards the comparative value of the different 
ebonies in India and Ceylon, it is somewhat difficult to make a 
comparison. D. Ebenum nsnally gives logs of larger dimensiona 
and is on that account more valuable, In the local market, Indian 
ebony does not fotch as high a price as Coylon ebony. Some 
enrs ago a local merchant imported a parcel’ of loga from India. 
The lope were of fair girth and very black, and yet they only 
fetched poor prices. ‘The explanation given was, that Ceylon 
ebony takes a much better polish than that from India. I-was 
not able to ascertain whether the logs referred to were D. Mela- 
nowylon. If so, they were remarkably fino, Of tho different ebonioa 
which I am acquainted with, D. Hbenum ssemsa to be the most 
closo-grained. Its surface, when polished, feels more greasy to 
the torch than others and this, no doubt, accounts for the higher 
degree of polish which it can take. Tho weight, according to 
Gamble, varies from 61 to 81 lbs, per cubie foot, I have woighed 
carefully six well air-dried specimens from different parts of the 
island and found their weights to have varied from 90 Ibs. to 
77°7 Ibs, per eft, the average being 73°9 Ibs. per eft. 
Market—The prices realized for ebony in Ceylon range 
up usually to Re, 180 or Rs. 185 per ton (weighed) for good 
lots. Ihave once known the price to go up to Rs. 210 per ton, 
but it rarely exceeds Hs. 185, and I have never known the price 
of first class ebony go below Rs. 150 to 160 per ton. The price 
not only depends on the state of the market in Europe and 
China but on freight available. If freight is scarce or high the 
price naturally goos down. J may add that it is by no means 
an easy matter to obtain freight for timber, especially when large 
consignments of tea are being sent home, 

‘t may be of interest to Indian readers to know how the 
sales are conducted. All ebony, excepting branch-wood, top 
pieces and dead wood remaining from former fellings which are 
sold in the forest or at minor depéts, is sent to Colombo, where 
it is sorted at ihe Central Timber Depét into lots, as homoge- 
neous as possible. 
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After the lots have been weighed and measured a notice of 
anction, as shown in the annexed statement (not including the 
last column showing prices realized at the sale), is published 
in the Government Gazette and in the local papers, ‘Tho Gov- 
erament Printer furnishes the Superintendent of the Central 
Depot wilh a number of copies of the notice published in tho 
Gazette, which the latter sends to the different firms in Colombo 
and elsewhere, The lists give all the particnlars required by the 
firms and they are sent to the houses in Europe or China for 
which they wish to purchase. As the notice is published somo 
two months before the auction, there is ample time for all the 
firms to make proper arrangements, ‘Tho specimen given here 

ives the details about the last anction held in Colombo, and 
in the last column, the prices obtained per ton are indicated. The 
auction was a very successful one as the average price obtained 
was Rs, 150-18 per ton. 

The chief markets are in England, Germany and China, 
As regards tho last-named country the demand fell off after 
1889, during which year little ebony was sold and the trade 
received a further shock during the China-Japan war, but it is 
now showing signs of reviving. 

Outturn.—The namber of tons of ebony sold from 1889 to 
1898 (both inclusive) amounts to 2,999'72 or on an average 
299-97 tons per annum. This appears-to be a small outinrn, 
but the reason for it will become apparent when I state that 
the average exports from 1862 to 1881 alone, to say nothing of 
the local sales, amounted to 22,522°5 tons or on an average 
1,126 tons per annum and that in 1881 as many ps 2,600 tons 
wore exported. This appears io have been the climax snd in 1888, 
the year before the Forest Department was organized, the exports 
felt io 617 tons. This may have been partly due to Mr. Vincent’s 
spirited report on the subject, but more probably to tho forests 
near to the export centres becoming exhansted. But the dam- 
age done to the forests was by no means confined to the amount 
of ebony exported. First of all the fellings were made with- 
out any consideration for sylvicultaral requirements. Then, there 
is a very fair local trade in ebony, which is not taken into 
consideration in the table of exports, A lot of trees were also 
wasted, felled and found hollow and too far to be carted at a 
highly remunerative rate and they wore left in the forests to 
rot, By no means a small proportion of the ebony sold 
between’ 1889 and 1898 consisted cf logs and top pieces from 
former fellings and of dead trees. 

Perhaps the greatest harm done to the ebony forests was 
caused by tapping the trees. As I have said before, the amount 
of heart-wood varies greatly, The fellers did not want to waste 
their time on trees giving a small yield of blackwood. They 
therefore went from tree to tree, not even sparing compara 
tively smal] ones, and with their axes ent ‘deep notches on 
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different sides so as to find out how deep the heart-wood lay. 
In some forests, especially in those within fairly easy reach of 
the sea, there is hardly a tree to be found which is not thus muti- 
lated, ‘The marks thus made almost invariably lead to nnsound- 
ness and it is pitiable to find in forests, which bave been 
worked many years back, hardly any but hollow trees. It is, 
therefore, apparent that the forests must now be worked with 
feet leniency and, in consequence, the sales havo hitherto been 
fimited to from 3 to 400 tons per annum. In future the forests 
will be only worked on a possibility by area which will prevent 
overworking, 

Uses of the wood.—In China, ebony is used obiefly for the 
manufacture of chopsticks and for pipes, also for carved stands 
for supporting vases, images, &o. In Europe it is used for 
turnery, cabinet work, and specially for the keys of pianos, for 
rulers, backs of brashes, &c. For furniture, ebony is largely used 
in Ceylon but it is too heavy, excepting for pieces which are 
either small, or such as do not require to be moved frequently. 
It is more suitable for inlaying, and streaky wood is used for 
edging panels of lighter coloured woods. Mr. H. P. C, Armitage 
in the “Ceylon Forester” says ‘that ebony shavings mixed 
with Terminalia chebula, alum and other substances boiled in 
water are used as a remedy for toothache, and that ebony dust 
and sulphur are put in dog’s food as a remedy for mange.” 
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The supply of Railway sleepers. 


The Indian and Hastern Engineer of Janvary puts forward 
the axiom that “it would help inaterially to cheapen both railway 
construction and maintenance if the anaual yield of timber from 
the Himalayas could be enbanced,” and it points out that the 
deodar sleeper is the best and also cheapest. We may, therefore, 
assume that the writer has in view the yield of deodar timber. 

It is pertinently said that tho Articles which have appeared in 
the indian Forester give no avawor to the questions whether the 
Himalayan forests do, or do not, contain sufficient timber to give 
the desired yield in sleepers; and if they do not, whether hey 
could be further developed by careful arboriculture. 

‘To these questions we propose to give such elaboration as 
may lead to the definite answers which our contemporary seeks, 

In tho dirst place the deodar, ns explained by Brandis in the 
Forest Flora of North-West and Central India, “has a limited range 
‘of distribution. Jt is indigenous on the mountains of Afghan- 
‘istan and North Baluchistan, and in the North-West Himalayas. 
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“No indigenous forests of it are known east of 80°, or west of 66° 
long.”; and in the second, althongh its habitat ranges from 4,000 
to 10,000 feet, the chief forests probably lie between 6,000 and 
8,000 fect, or precisely at that elevation where villages and cultiva- 
tion are chiefly located. ‘Tho result of its narrow distribution is 
that the forests of deodar from the Alaknanda river in the east 
to Afghanistan are almost exclusively in Native States, The few 
exceptions within British territory are the forests of the Jaunsar 
Bawar, those of the Kulu valley, and the limited areas in the 
Khagan valley, of which Government owns a share only. These 
foreats, after providing for local requirements, can yield 
annually one or two thousand trees only for export to the 
plains in tha form of sleepers or otharwiaa. Tha rast of the 
deodar-producing tracts are situated in the different Native States 
extending from Tehri Garhwal in the east, to Kashmir and 
Afghanistan on the west ; but the British Government have taken 
measures to insure the sound working of, and the maintenance of 
a permanent yield from most of these. The forests of Basbabr, 
Chamba, a portion of those of Tehri Garhwal, and the smaller 
ones of Raiengarh and Dadi have been leased and are being worked 
up to, but strictly within, their possible annual yiolds, ‘Wlsewhere 
in the State forests of Kashmir and tho Simla Hill States, such as 
Jubal and Taroch, the exploitation is based on working plans and 
the advice of competent forest officers. So that there is in al} 
these cases a guarantee that the forests are being worked and at 
the same time not over-worked, and at any time information 
is available as to the number of trees which can be cut during the 
next 20, 30 or 40 years, 

Certain forests in Kashmir, the proporty of Jaghirdars, and 
those of Mundi and Suket have, so far as our information goes, 
not heen brought under systomatic working and from these it is 

robable that no sustained yield may be looked for, though they 
Pave contributed largely to the supply of sleopers in recent years, 

Of the deodar forests to the west of the Khagan valley, 
little appears to bo known either as regards their capabilities or 
the foasibility of working them. 

The existing forests are, doubtless, capable of farther deve- 
lopment, and also of some extension; but there is the insuperable 
obstacle to this latter on any large scale, that the zone in which 
deodar thrives is also the densely-populated part of the 
Himalayas, and compact areas of suitable land cannot be acquired. 
Everything possible, where the control or influence of the 
Government can be exercised, is boing done both to extend the 
area under deodar, and to increase the proportion of that valu- 
able species in forests where it occurs mixed with other 
trees, There is no case for a syndicate with capital to carry 
on this work, since the available trees for many years to 
come are too few to afford continnons timber operations on a 
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sufficiently large scale, and no company could be floated (even if 
land could be noquired) to simply undertake the planting up of 
areas with trees which take 120—150 years to mature. The 
only sound plan ia to exploit the forests to their utmost capa- 
bitty. that is, to make available the largest possible annual 
yield, based on an enumeration of grewing stock ; and to improve 
their productive power by careful protection and plantings. 
‘A monied company would, no doubt, be very pleased to anticipate 
the yield of the next 40 or 50 years and to work out the whole 
of the marketable trees in the course of 8 or 5 years, but suck 
a Piocedate would ruin the reproductive power of the forests 
an pet an end to their permanence; for sylvicultural exigenvies, 
equally with the necessity for providing a regular annual income 
to the proprietors, make it imporative that the removal of the 
markatable trees shall be. spread over the time reqnired for 
younger trees to take their place. 

‘he results of any more rapid working would be ruined forests, 
a suspension of revenue and of sleeper supply, Insting for many 
years, and doubtful re-establishment of the forests or restoration 
‘of deodar wood supplies. 

Ii is often stated that it is not the business of the forest 
officer to convert and carry to the market, or the sea-board, 
tho timbor and produce of the forests. It is argued that 
such work is better done by the middleman, and more cheaply 
carried out by private enterprise. ‘Tho merobant is said 
to better understand the business of trade and the 
markets than can the Government officer; and this may often, 
if not always, be true; but it ia usual to overlook a factor 
of much importance in working out timber by Government 
agency. The protection and management of the forests involve 
the up-keep of a considerable establishment, both of Europeu 
controlling officers and of native executive staff: and this estab- 
lishment is available at no additional outlay for the supervi- 
sion and carrying out of timber works. The natural outcome 
is a saving of at least 25 per cent. compared with the cost of 
similar work done by private and independent traders, ‘This 
saving has the effect of enabling timber and produce to be put on 
the market at a profit to the owner of the forest, whereas no 
private individaal could afford to work it at all, 

In conclusion, we would also lay stress on the short-sighted 
policy of the Railway authorities in from time to tima com- 
bining to reduco the price of sleepers below that at which 
they can be delivered in quantity, or at all, from the more 
distant forests. Such action has a most mischievous influence 
and does more than anything else to check and curtail the 
regular snpply of sleepers. If it is admitted that the deodar 
sleeper is the best and the cheapest, let there be an end of 
the struggle to purchase it at three rupees a broad gauge, 
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and one rupee and eight annas a metre gauge piece delivered on 
the railway linos, at which it is quite certain only a limited 
and ever-decreasing number will bo worked out of the forests, 
Tet the railway companies realize that, to stimulate tho ex- 
traction of the possible yiold of the forests, they must pay 
prices at which sloopors can, from all paris of the deodar-pro- 
ducing zone, be extracted at a profit; and they will not fail to 
obtain all that the forests can at present give, and be further 
instrumental, without tho aid of syndicates or capitalists, in fa- 
vouring the adoption of what measures are feasible for the 
improved and enhanced outtarn of the forests. 


A new species of Albizzia. 


In January 1877, when I had the pleasure of visiting the 
Mobarli reservo in Chanda, Mr. R. Thompson, then in charge of 
the forests in that district, drew my attention to 9 species of 
Albizzia, similar to A. odoratissima, but quite different, and 
afterwards sent specimens in flower. 

At the time I determined, if it really turned ont to be a new 
species, to call it A.Thompsoni. More than 20 years have elapsed 
since then, and | have only now, after an examination of the 
rich material at Kew, come to the conclusion, that it must be 
regarded as a distinet species, which I hope now to be permitted, 
with a few other novelties, to describe in the Journal of the 
Linnean Society. It is large tree with spreading branches, 
attaining a girth of 6 to 7 feet. In January and February 
it is bare. By. tho end of Febrnary or in the beginning of 
March the first leaves appear, together with the dowers. ‘The 
flowers are pale yellow, anthers pink, while A. odoratissima has 
fragrant flowers and yellow anthers, which in Chanda appear 
much later, towards ‘the end of April and in the beginning 
of May. 

t, Thompson informed me at the timo, that he had often 
found it associated with <A. odoratissima in the Moharli and 
other forests of the Chanda district, Its native name is Sitari, 
while A. odoratissima in that district is called Chichwa, 

Young leaves and branches are softly tawny-tomentoso, The 
leaves are larger than those of A. odoratissima bat ithe leaflets 
aro a little smalior, ‘The chiof distinguishing characters are, that 
tho flowers are pedicelled and that the ovary and young pods are 
porfectly glabrous and shining dark brown, In A. odoratissima 
the flowers are sossile, the pods when young velvety, and only 
glabrous when full grown. 
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It is, however, remarkable that this species is as yet only 
known from the Chanda district, Of the species hitherto de- 
scribed, Albizeia schimpesiana, Oliver, uf Abyssinia, rosembles it 
most. 

Perhaps the following key to the Indian species of Albiz~ 
xia may be found useful. 

I. Pinnw 1 or 2 pair, leaflets 1-3 pair, 8-5 in. long. 

1, A, lucida, Benth. 

Il. Pinnm 2 to 12 pair, leaflets 2 in., rarely $ in, long 
and more. Midrib, if not quite in the middle, never noar upper 
edge of leaflet. 

(a) Flowers sessile. 
Pinna 8-4 pair, leaflets 1 to 2 in. long. 
2. A. procera, Benth. 
Pinnm 3-8 pair, leaflet } to 1 in. long 
5 8. A, odoratissima, Benth. 
(b) Flowers pedicellate. 3 
Pinnm 3-4 pair, leaflets 1 to 2 in. long, pods straw coloured. 
4. A, Lebbek Benth. 
Pinnw 6-12 pair, leaflets } in. long, pods brown, gla- 


brous, shining. 5. A, Thompsoni. 
Pinnw 6-12 pair, leaflets } to } in, long, pods straw 
colonred. 6. A. pedicellata, Baker. 


If]. Pinnz 6 to 18 pair, leaflets less than } in. long. 


(a) Midrib near middle of leailet, leaflets linear. 

Pinne 7-12 pair, leaflets } in. long, flowers very shortly 
pedicellate, heads funicled. 7. 4. amara, Boivin. 

Pinna 12-20 pair, leaflets Jess than } in. long, flowers 

sossile, heads paniculate, 8 A. myriophylla, Benth. 


(b) Midrib close to upper margin of leaflet. 
Pinnw 6-12 pair, leaflets oblong-falcate } to} in. long, 
flowers pink, 1-1} in, to extremity of stamens. 
9. A, Julibrissin, Durazz. 
Pinna 6-15 pair, leaflets } to $ in. long, linear-falcate, 
flowers } to 1 in. long, stamens slightly tipped with 
red. Stipules large, deciduous. 
10. A. stipulata, Boivin. 
All these are trees, except A. myriophylla, which Sir George 
King in bis excellent paper “ Materials for a Flora of the Ma- 
layan Peninsula,” describes as an evergreen, unarmed shrab or 
atrong climber, 15-20ft. long when climbing, 8-12 ft. high if 
unzupported. In this species the base of the petiole is prolonged 
downwards and is hardened into a recurved almost woody hook. 
A. pedicellata is as yet known only from the Malay Peninsula, 
Kurz, in his Forest Flora of British Burma, mentions also 
Avelegans, Kurz, and A, Teyemannt, Kurz. Of thaso I have 
seen no specimens. A. elegans was called by him, in Appendix A. 
List of Burman Forest trees, doubtfully, A. lebekhoides, Benth. 
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This, however, which has also been reported from Upper Burma 
in no way differs from A. odoratissima, A. elegans seems to 
atand nearest to A, stipulate, In Asintio Soo, Journal, Vol. 43 
II, p. 209 Kurz'says: Very similar to A. e¢épulaca, but a much 
more elegant tree. A. Teyemanni is near A. procera, but with 
much larger leaflets, 


D. BRANDIS. 


The Indian species of Anogeissus. 


Yn April 1868 I found on the Pachmarhi hills a species 
of Anogeissus, which struck mo as peculiar. The same species 
I collected afterwards in the Garhakota forests, Saugor dis- 
trict, in December 1876, and again on the Pachmarhis in 
April 1877, It reminded me of Anogeissus acuminata, the well 
known Yénbin of Burma, but the branches were stiff and not 
hanging over as in the Burmeso tree, and the leaves were quite 
different, broadly elliptic, with a vary short point, The flower- 
heads are single, as in A. acuminata, not in axillary racemes, 
as in A. latifolia, and instead of the small deciduous bracts of 
the Y6nbin, the peduncles of the new species frequently bear 
several pairs of small loaves. In the Kew herbarium are also 
specimens collected by the late Mr. Dalzell in the Panch Mahals 
of Guzerat, and by Mr, J. F. Duthie in February 1891 on the 
Pachmarhis (marked by him A. aowminata). 

And what Iam disposed to regard as a variety of the 
same species has also been collected in Merwara by A. E. Lowrie, 
about 1884, and by Mr. Duthie in January 1886. ‘Theso Merwara 
specimens have short and broad leaves, clothed with greyish 
yolvety tomentum, and some peduncles are branched, beur- 
ing several flower-heads, The Howor-honds are smaller, but the 
structure of flower and fruit is the same, Mr. Lowrie states, 
that the tree flowers from November antil February, and that 
it goes lower down into the plains of Marwar, than the other 

ies of the same genus, 

The Indian species of Anogeissus I am disposed to define 
aa follows :— 4 

I. Porsistent calyx, tube shorter than fruit, 

L.A, pendula, Edgew, Dhao, Merwara,—A smail gregarious 
tree, with pendulous branches, leaves turning red in January 
before falling, Branchlets and leaves densely clothed with short, 
soft, adpressed hairs, Leaves } to lin. long, broadly lanceolate 
or oblanceolate, sepondary nerves 5-7 pair, not prominent, 
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Flower-heads under }-in. diameter, on slonder axillary peduncles 
} to 1 in. long. Tho ripo fruit, with wings about as broad as 
Jong, nearly orbicular, The upper portion and the short boak 
hairy, the lower portion glabrous. 

Rajputana and Bandelkhund, extending south to the Panch 
Mahala and to Nimar on the Noerbnddas river. The principal 
forast tree in Merwara and Meywar. 

IL. Persistent calyx, tube longer than fruit. 

2. A, latifolia, Wall., Dhaura, Hind. Dindaga, Kan. A 
large tree. Leaves 1} to 4 in. long, broadly clliptic, obtuse 
at both ends, pubescent when young, genorally glabrons when 
fall grown, petiole one-fifth the length of blade. Secondary nerves 
8-14 pair, Tertiary nerves prominent on tho underside of leaf, 
parallel and anastomosing, Flower-heads } to } in. diam. on 
short peduncles, often in axillary racemes, ripe fruit nearly 
glabrous, shining, with the wings almost orbicular. 

Sub-Himalayan tract, from the Ravi eastward, ascending to 
8,000 ft., Central India, Poninsula and Ceylon, up to 4,000 ft. 
on the Nitgiris, Not known from Assam and Barma, 

3. A. sericea, Brandis, Khardi, Pachmarhi, A moderates 
sized tree, branchlets and underside of leaves clothed with long 
silky hairs, Lenves 1-13 in. long, elliptic, shortly acuminate, on 
short petioles, Secondary nerves 4-6 pair. Flower-heads in. 
diam., single, on long peduncles, which frequently bear a number 
of leafy bracts. Fruit tomentosa, with the wings broader than 
long, wings jagged. Calyx often persistent, at the end of the 
long tubs. 

Nagpahar in ‘the MandIa district (R. Thompson). Common 
on the Pachmarhi hills at 3,000 to 4,000 ft,, Garhakota, Sangor 
district, Panch Mahals, Gujerat. A variety with smallor greyish 
Fabesoent leaves, and smaller flower-heads (4 in. across), in 

lerwara (Lowrie). 

4. A. acuminata, Wall. Yonbin, Burma, A large tree with 
pondalons branchlets. Young shoots and underside of full grown 
leaves soft pubescent. Leaves olliptic-lanceolate, acuminate, 1 to 
24 in, long, on short petioles. Secondary nerves 6-8 pair, arcuate. 

lower-heads on short peduncles, } to # in. across. Fruit with 
wings generally broader than long. S 

Ganjam, Godavery, Chanda district, Chittagong, Burma. 

5 A. phillyrewfolia Heurck et Muell. Arg. (Flo, B. Ind. IL, 
451) is a variety of A. acuminata with narrower more glabrous 
leaves and smaller flower-heads, chiefly found in the dry 
country of the Irawaddy valley, between Prome and Mandalay, 
analogous to the variety, with smaller leaves, of the dry hills 
of Merwara, 


D. BRANDIS. 


Injurious Insects of Indian Forests. 


By E. P, Srappina, v4.8, Indian Forest Service. 


‘Thore are probably very few foresters im India who have 
not at times felt the want ‘of a book giving some information 
about tho insects which damago our forests, Mr. Stebbing’s 
new book has now appeared as a pioneer on this subject which 
when worked out exhaustively, will be a vast one. Only com- 

ratively few of the many insects which attack forest trees 
Nave been reporied as doing so, and then generally with such 
very meagre details and accompanied by such poor specimens, 
usually only ono stage of the insect, that correct identification 
has been impossible. 

The present work embodies all the information which is 
at present available on tho subject and includes many original 
notes and observations by the author. 

The plan followed is to describe each insect under its 
natural order and family in the animal kingdom, and the 
description usually takes the form of :~ 

(1) A mention of the tree or trees attacked and the 
nature of the damage done. 

(2) A short life-history of the insect. 

(3) Mention of the localities from which it is reported. 

‘The above information will ail be most valuable, but a weak 
point seems to lie in the lack of material given to facilitate 
identification, 

In most eases no description, however simple, of the insect 
has been attemnpied. This, we think, might at least have been 
done for the imugo of each species which is not figured, and 
even where figures are given, a fow notes as to the colouring, 
markings, &¢., of the insect would have been most useful in help: 
ing to identify any particular forest pest, 
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The figures, again, are not sltozethen satisfactory. The 
mujority, inelading those drawn by the anthor himeelf, leave 
nothing to be desired, but there are others, among which we may 
mention numbers 12,27,30,43,44,46,47 and 64, which are most 
indistinct. Some of these latter might in fact have been omitted 
without detracting from the value of the book, as it is impos- 
sible to see clearly what they are intended to represent, Hay- 
ing said this, wa have no farther fanli to find, 

The plan of beginning each ‘family’ with a list of tho trees 
injured by its members, and the nature of each injary, is an excel- 
lent one. The index, moreover, at the end of the work, which 
inolades the names of the trees attacked, as well as those of the 
insects should prove. most useful. If, for instance, an unknown 
insect is found injuring somo particular treo, say the Khair 
(Acacia catechn) we can run it down at once by looking ont 
Acacia catechu in the index and turning up the pages referred 
to under that species. 

With the aid of Mr. Stebbing’s book it ought now to be 
possible, without much trouble, to find ont what is known and 
what is not about any given forest pest, and a large amount 
of fresh material ought soon ta be collected with the eo-opera= 
tion of the many Forest Officers who take an interest in the sub- 
ject, when it is hoped that Mr. Stebbing will bring out 2 new 
and extended edition of his most useful work, 


The Flowering of Seedlings of Dendrocalamus 
strictus. 


On page 22 of the January number of this Magazine, Sir 
Dietrich Brandis in his “ Biological Notes on Indian bamboos ” 
described the flowering of some 2-year-old bamboo plants in 
the Patiala State Gardens near Kalka. Babu Birbal, Curator 
of the Forest School, now sends in the following account of a 
somewhat similar occurrence in the School Gardens. 

In April 1894 seeds of Dendrocalamus strictis, were col- 
lected on the Rajah of Nahan’s ostate at Kowlagurh in the 
Western Dun; they were sown in boxes in May and germinated 
well, a portion of the plants boing put ont in nurseries in the 
garden in October. These wore dug up and planted out in the 
rains of 186 but, the plants being rather large, some small side- 
shoots with pieces of rhizome attached were left standing in the 
nursery where they continued to grow. In April 1899, a fow of 
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these plants flowered, and in Juno they produced a crop of healthy 
seed, some of which was sown and has since germinated, The 
flowering stems were from 3 to 5 feet high, 

The part of the nursery on which the bamboos flowered 
happens to occupy tho site of wa old macadamized road and the 
soil is consequently somewhat poor. It is tu this fact, com- 
bined with the mutilation of the plants, that Babu Birbal at- 
tributes their early flowering, 


The distillation of Lemongrass Oil in Travancore. 


The distillation of lemongrass oil in Travancore, unhampered 
as it is by taxes or fees of any kind, is one of the most import- 
ant modern industries of tho State. Lenton grass, Andropogon 
citratus, DC, in Tamil chukka nari, occurs all over the State except 
at the very highest elevations, but prefers open grasa jangles 
in the plains and low moist valleys in the hills, Anothor 
species of grass called in Tamil Siigum, is also used bat is not 
considered 80 good, 

Two methods of distillation ara practised, one in the Tamil 
or eastern part of tho State, and the other in the Malayalam or 
western part near tho sea coast, 


Ts TAMIL Process, 


The grass is cut daring the months of January and February 
just bofore the fire season commences, ‘The tufts are ent close 
to the ground and tho grass is chopped into pieces and dried in 
the sun for about 5 days. It is then put into a boiler a, usually 
made of zopper and about 4 feet high. ‘The boiler is filled 
to within a foot of the top and the grass pressed down tight, 
sufficient water being added to just cover the grass, The top 
is then covered with a specially prepared earthen vessel 4, which 
communicates witha copper tube d ubout 3 inches in diameter, 
which passes through a condenser f, filled with eold water to the 
receiver g. The joints at eand care made air-tight by luting with 
rags and clay. Fire is then applied all round the base of the 
boiler and as the water in the condenser becomes heated, it is 
drawn off through ths plug p and fresh cold water added.” Dis- 
tillation is complete in 24 hours, about a pint of pure oil being 
obtained, and worth from 8 to 4 rupees. 


THe MADAYALAM PROCESS, 

On the westorn slopes, where the rainfall is greater, the grass 
reaches a height of from 5 to 7 feet and can be obtained sufficiontly 
green and fresh for about 9 months in the year. The process 
of manufacture is practically the same as sbove, but the grass 


Tan Mavayvatam Proozss. 
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is not previously dried and the tops nro rejected as useless. 
‘The boiler and condenser are also somewhat different ; the former 
is made of copper with an earthen dome and the latter is a 
copper tube passing through a tall wooden bucket, Each boil- 
ing yields aquart of oil worth about Rs, 3 in the bazaar. 

T. 0. Lraar. 


The propagation of the common male Bamboo by 
cuttings in the Pinjaur-Patiala forest nurseries. 


The following is one of the methods of propagating bamboos 
for covering the bare Siwalik bills in Patiala State, which hi 
been iried with success :— 

Wo selected sound and healthy male bamboo (Dendrocala- 
‘mus strictus) culms, 8 to 5 years old, from healthy clamps of 
natural bamboo growing on’hot and dry hills of from 2,000 to 
2,500 feet elevation. Those eulms were divided into cuttings 
(what we term Puchhi) each euiting containing 2 nodes with parts 
of internodes at either end. ‘hese cuttings were planted be- 
tween the 15th January and the 15th Feoruary 1896, in narsery 
beds and, as an experiment, the beds were prepared in two 
ways, to find out which would snit the purpose best. 

(2) Beds suak in the ground so that they could be 

flooded with watcr to a dopth of 3 inches and— 

(b) Beds with alternate ridges and trenches, the ridges 
being a foot-and-a-half wide and raised 9 inches above 
the fovel of the ground, and the trenches 9 inches 

deep and one foot wide. 

The soil of the nurseries was composed of rich friable loam 
to which was added a large proportion of leaf mould and stable 
manure, The latter was specially added to give a certain amount 
of bottom heat and to cause the cuttings to strike readily. The 
cuttings in the level bods wero put in standing upright with 
one-half buried in the ground, while those in the trenched 
beds wore put in slanting, two-thirds being buried in the ridgos in 
such away that the lower end of the cuttings reached a little 
below the water level in the trenches, 

‘The beds were flooded twice every week and by the middle 
of March the cuttings commenced to shoot, when the supply of 
water was moderated, but during the months of May and June 
(the hottest months) watering was continued every second day 
till the rains set ia. 

‘The cuttings all sent out 1 to 3 ehoots, except a very few, 
about 5 per cent., which had been cut from the topmost part 
of the culms. During the first rains these shoots grew 3 feet 
in height, but were like whips bearing leaves, 
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The young plants were loft undisturbed in the nurseries 
till noxt January (1897) when they were transplanted, with balls 
of earth, into bamboo baskets (gumlas) in which they were kept 
till the middle of July. 

During this period the plants mada very little progress, 
in fact some of the shoots died down, but they were replaced by 
new ones, 

During the rains of 1897 the plants, with the baskets attached, 
were planted out at their permanent destination in tho Siwaliks. 
They made good progress at. first, but during the hot weather 
of 1898 about half of them died of draaght, 


Sunper Lan Parnak 


Gum Kino. 


‘The following notes on the collection of gum kino from 
Plerocarpns marsupium by departmental ageney in the forests of 
North Malabar, are contributed by Forest Ranger A. R. Rama 
Rao, 
The method of tapping the trees is as follows: incisions 
about one inch wide are made in the bark of the tree as shown in 
tho accompanying wood cut, the vertical incision being about 
6 feet long, and tho side ones 9:inches long and 9 inches apart, and 
at the bottom of the cutis placed a bamboo tube to receive the 
gum. Only trees 6 feet in girth and above are allowed to be 
tapped and they may be only tapped on one side, unless they 
are over 8 fect in girth. It is proposed, however, in future to 
increase the length of the incision to 12 feet, 

The gum begins to fow at once and is generally all ran 
outin about 12 hours, The guin collected in the tubes is taken 
to the Range Office and poured into tins, which are thon 
taken to Manantoddy and emptied throngh strainers into a wooden 
storing tank capable of holding about 80 eubic fect, 

Drying the gum by artificial heat or by exposure to the sun 
was found to depreciate its valno, and it is now carried out in a 
wooden shed with a corrugated iron roof. The shed contains 
2 stands of wooden shelves closed in with muslin screens to 
prevent the access of dust, and on the shelves are placed 
shallow tin trays, each 2} fect long by 2 feet wide and about 
inch deep. “The liquid gum is strained for a sccond time 
and poured into the trays to a depth of abont 4 inch. Drying 
lasts about « fortnight in the dry weather and 8 to 4 weeks 
in the rains. Each filling of the trays takea about 5 cubic 
feet of liquid gum which when dried gives 125lbs. of kino. 
The trays can be filled 16 times in the year so the total 
amount tarned out is 2,000 lbs a year. The dried gum is 
packed for export in lead-linod cases, each nso containing 


40 lbs, of gum. 
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The best time for tapping the trees is said to be from 
October to March when the trees are in flower, but the information 
on this point does not seem to be very definite. The tappin, 
should be done late in the afternoon’ and the tubes removed 
early the following morning to avoid loss caused by the gum 
drying on the tree or in the tube, Gum can be obtained from 
trees of all sizes, but that from trees about 6 fest in girth 
is said to be tho best. Trees of larger size give a smaller yield 
and the gum from smaller trees is lighter in weight, a ‘Auid 
ounce of gum from trees below 8 feet in girth weighing 27 tolas, 
from trees 3 to 34 feet 2°8 tolas, from trees 3} to 4 feet 3 tolas, 
from trees 4 to 4} feet 3°1 tolas and from trees 5 feet and up- 
wards in girth 89 tolas. A tree of 6 feet girth yielde abont 8lbs, 
weight of liquid gum or IIb. of dry gum, and it is estimated 
that the trees might be tapped on alternate sides once in 5 yea 
The price of the gum which was 8 annas a pound in 1895, has 
now risen to Rs. 2 a Ib. and there seems to be every prospect 
of a further rise. 

The gum is generally collected by Kurumbers, the hill tribe 
of Malabar, who are paid according’ to the quantity supplied. 
They occasionally attempt to adulterate it with water, but the 
fraud can easily be detected, as if allowed to stand for a fow 
days, the gum separaies from tho water. Adding water dis- 
colors the gum and destroys its keeping qualities. 
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A method for introducing conifers into beech 
forest; its adaptability to the introduction 
of teak into bamboo forest. 


In the course of a tour ia the Black forest last year, I 
was much interested in the method very suecessfully adopted 
by Herr Oberfirstor Diesslin to introduce a mixture of firs in 
beech forest in the town forest of Schinau, a method which 
we Indian foresters would do well to keep in view in regard 
to the introduction of teak into bamboo forest, 

‘The SchUnau forest is sitaated on steep slopes with westerly 
and north-wosterly aspects, between altitudes of 1,600 and 3,600 
foet above sea lovel, draining into the Wiese (a river running 
southerly into the Rhine) on which lies the town of Schénau. 
Except quite the upper portion which is on gneiss with gravelly 
soil, the whole of the area is on ‘culm’ a rock belonging to 
tho lower coal measures giving a deop, moderately-stift foam, 
an excellent forest soil. 

Tho forest is composed largely of beoch in the lower portion, 
beech with a sprinkling of silver fir in the middle portion, and 
of spruce and beech with somo silver fir in the upper. 

The problem to be solved was how to introduce the more 
valuable conifers in the portions where the beech largely pre- 
dominates ? Herr Divsslin has sulved the problem in a masterly 
way. His procedure differs with the composition of the forest, 
but in both the principle is the samo, namely, to keep the mass 
of the boech forest in full canopy, while portions of it are treated 
hero and there. 

There are two procedures: (1) where there is already a 
sprinkling of eonifers in the crop, and (2) where it is composed 
of pure or almost pure beech. 

In portions of the forest containing a fair sprinkling 
of conifers mixed with the beech, several beech trees are cut out 
round each conifer, the rest of the beech forest being kept dark. 
The result is usually a good orop of conifer seedlings round 
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each tree treated. When these have established themselves, the 
clearing is somewhat enlarged and a new crop of conifer seed- 
lings results, more or less mixed with beech which is kept with- 
in bounds by weeding. By this means groups of silver fir 
and spruce are obtained at various poinis in the wood where 
formerly there were ouly individuul trees. If there ore suffi. 
cient of such points of regeneration, uothing more is required 
than to regenerate the intervals naturally with beech and finally 
plant blanks with spruce. 

(2) Where the crop is pure beech, or nearly so, the pro- 
cedure is to clear spaces of about } acre here and there in 
the wood, leaving the rest dark, and to plant up these spaces 
with spruce. As soon as the plants are well established tho 
spaces are extended by clearing all round perbaps another + 
acre, and planting up and this inay be repealed a third time. 
Beech plants which introduco themselves have to be kept down 
by woaing, When the planiad spaces aro. sufficiently largo 
the rest of the wood is naturally rogenorated with beech, as 
in the first case. The result of both procedures is the creation 
of a number of islands of conifers in the sea of beech. Re- 

eneration of the wood by this method takes a comparatively 

short timo, #.¢., from 20 to 25 years, It may be mentioned 
that Herr’ Diesslin believes in letting in a good lot of light 
round the conifers in order to bring the soil into a fit con- 
dition for germination, ie, with a thin covering of grass over 
it, he is thus enabled to cut away the beech freely round the 
conifer soed-bearers, theroby reducing the beech ‘regeneration 
and hastening the result in view. 

It appears to me that both procedures aro practicable for 
the introduction of teak into bamboo forest in Burma and India 
whero teak can be profitably grown. The first procedure would 
be carriod out by cutting out bamboos round teak seed-bearers, 
but it will be nocossary to lop. and heap the debris of the 
culms over the stumps and thoroughly burn them in order to 
kill the roots of the bamboo, otherwise fresh shoots will ap- 
pear, which will rapidly increase in size and soon again covor 
the ground. It will ‘also be advisable, in order not to lose 
time, to dibble in teak seed at 5ft, by 5ft. in the clearing, 
The cost of clearing and subsequent weeding would, no doubt, 
be considerable; and with our present large divisions in Burma, 
the operation could, I think, be extended over an area of more 
than 200 aores @ your in oach division, but the resulting gain 
to the forest would, I think, bo well worth the oxpense and 
trouble, 

The second procedure is somewhat analogous to our taungya 
plantations in Burma and we cannot have a better method 
of introducing teak where it is absent, or nearly so, But the 
clearings can be made somewhat larger in bamboo forest than 
they can in beech as there is not so much fear of the effects 
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of wind, There are large areas of bamboo forest in Burma and 
India where tenk can be profitably grown, and it would be a 
good thing to draw up, in consultation with the taungya cutters, 
a rough plan for making tanngyas in each forest, I notice in 

ra, 67 of tho Annual Report of the Pegu Circle for 1897-98 
it is stated that “the task of weeding taungya plantations has 
grown most burdensome.” Lt has no doubt increased incon- 
veniontly of Into yoars in that circle, but this is partly owing 
to the system that has been in vogue of weeding. each planta- 
tion overy other year and continuing these weedings till long 
after they wore really necessary or useful, Witha rational system 
of weeding, i.c., thorough weeding for the first 2 or 3 years 
after the plantation is taken over, and an occasional weeding 
afterwards, I do not think anything would be required after 
the age of 8 years, except to cut ont bamboos at gradually 
lengthening intervals. It is of great importance to encourage the 
growth in plantations of teak of an understory of other species 
40 cover the ground, This object is defeated by the system of 
frequent weedings carried on till too late an age. I saw many 
planiations in Pegu where the frequent weedings havo almost 
extorminated tho accessory species, and very little is left under 
the teak except grass and useless weeds. The “establishment of 
an understory and its subsequent control is not an easy busi- 
ness, but it is an important matter and I do not think it has 
hitherto received the aitention which it deserves. 

The results of the latest attempts to introduce teak into 
bamboo-flowered forest as reported in para, 58 of the Pegu Re- 
port, are quite what [ expected, and show that very little good 
can be done by genoral sowings in such forest. I believe 
that the only rational way is to introduce it gradually by the 
methods above alluded to, 

Lam glad to s00 it stated in tho Roport that tho 6ft. by 6ft. 
planting is recognised to be better than the 9ft. by 4ft. No doubt it 
is, You get more regular plants and suppress the weeds 
sooner. 


F, B, DICKINSON. 


One of Nature’s Coppices. 


To the north-east corner of tho North-West Provinces in 
tho Pilibhit district, and about 20 milos from the base of the 
Himalya, there is a nearly pare sAl (Shorea robusta) reserved 
forest covering 130 square miles which, on examination, will be 
found to consist almost ontiroly of coppica shoots. This natnral 
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coppice is chiefly due to the physical properties of the rock (geolo- 
gically speaking). Well-sinkings show that this is a light, porous 
rand ‘of a modorate depth only, followed by an impermeable 
stratum of clay, so that water lies at but a short distance below 
the surface of the ground, usually from 10 to 20 feet, The sand 
being so porous and water so close to the surface, night radiation 
is excessive. The consequences are, severe frosts in the cold 
season and cool nights in the hot, December, January and Feb- 
ruary are the coldest months, their mean temperature being 60°. 
At this season night frosts are not unfrequent, as much as 
10° of frost being occasionally registered. After such a frost 
the forest has all the appearance of having beon the scene of a 
jungle fire, All loaves exposed to radiation up to a height of 10 
to 15 feet have been shrivelled up and browned. Some il trees 
50 foot thigh in exposed situations occasionally have overy leaf 
killed. "Young coppice shoots and seedlings, not above the frost 
level, are for the most part killed down to the ground and all 
oie tender lower shoots of the year on the older trees are also 
killed. 

Sal is s gregarious tree, attaining under ordinary circum- 
stances, a height of 90 fost and a girth of 6 to 8 feet. It 
belongs to the tropical family of Dipterocarpec and is its most 
northerly representative ; henoe its great sensitivenoss to cold. 
To thrive, it demands a well-drained soit and we find magni- 
ficent forests of it 20 miles to the north of Pilibhit along the 
foot of the Himalaya in the Kumaun Bhihar, where the soil 
consists of vast deposits of sandy silt of great depth mixed 
with boulders from the mountains, through which water per- 
colates freely. 

in Pawhit the sil is outside its favourite habitat, existing 
as it were on sufferance, and it is only owing to its groat 
coppicing powers that the species has succeeded in’ maintaining 
its ground, The whole forest looks dwarfed and composed of 
pigmy trees, SAl of corresponding girths are only one-third 
or one-fourth the height of the Kumaun trees and their flattened 
crowns indicate that their upward growth has been arrested. 
Tho inferior quality of theso trees is further shown by their 
contorted stems, sil under favourable circumstances growing 
as straight as the larch, A considerable quantity of grass is 
scattored throughout the forest and the sal leaves all fall in 
February and March, eo that when the jungle fires occur from 
March to June, the dry grass and leaves furnish material in 
abundance for feeding the flames. These fires kill down to tho 
ground nearly ail the young seedlings and even saplings, The 
saplings which are not tiled have their leading shoots de- 
atroy and this too is the fate of the tender young shoots of 
the largor trees, 

Tho rains begin towards the end of June and last until the 
end of September. Daring this period coppice shoots are sont 
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up from the stools of the seedlings and saplings which have been 
burnt, Some new seedlings spring up from the sil seed which 
is shed at the beginning of the rains. Many of these rot in 
the water-logged depressions and others survive to be killed 
down to ihe ground later on by frost or fire, On tho higher 
ground the s4i coppice shoots which spring up annually get 
stronger and stronger as their underground. stoms increase in 
size and can supply them with more nourishinent, until they 

- reach above the ordinary frost limit, or their numbers, by killing 
out the grass, reduce the violence of the annual fires. They then 
survive these two enemies, especially when favored by one or two 
mild winters or a wet hot season or two when the forost escapes 
being burnt, and gradually form into the dwarf-liko troos, of 
which the forest is mainly composed. 

One of the most characteristic features of the jungle aro the 
largo savannabs filled with grass and coppice-shoots of sil which 
aro killed down yearly and never grow up into saplings. These 
savannahs resemble large islands of grass in the midst of the 
surrounding forest. Many of them cover hundreds of ucros and are 
such a fonturo of the jungle that the natives give them a special 
name, ‘ohandars, Theses chandars are usunlly situated in slight 
depressions, so slight indeed as to be often imperceptible to the 
eye and only to be detected by levelling. Tho ground is thus 
moro or Jess water-logged during the rains, the fires are fiercer 
in the hot season owing to the quantity of grass, and the frosts 
severer during the cold weather from the absence of high cover. 

‘Thus water, frost and fires combine to prevent the sil from 
growing up and forming a forest. ‘The unfortunate tree has 
hardly a minnto’s breathing time, contending against frost from 
December to February, against fire from March to June, and 
against swamps from July to September. To cap all those 
ills there ara numerous village cattle (abont’ one to the acre) 
which graze in the forests all the year round. Luckily 
they do not eat sil but they seriously injure reproduction by 
treading down soodlings and young coppice shoots. It is thus 
only owing to its marvellous coppieing powers that tho s41 has 
been able to maintain itself above ground in the shape of annual 
coppice shoots, If we dig up one of these young shoots we 
find it proceeds from a curious large gnarled anderground stem 
of great ago, 

‘The Topla forest in the Balaghat district of the Central Pro- 
vinees is a further striking example of the difficult straggle for 
existonce which the sil has to maintain in a region of frost. 
Topla is one of the high plateaux so characteristic of these pro- 
vinces, its altitude being from 2,000 to 2,500 feet. Frosts are 
often sovere from December to February, and their effects on the 
vegetation up the principal valleys aro most marked, Thus, 
bordering the streams themselves, along the low lying, occasionally 
swampy ground, we find belts of grass followed by’ belis of low 
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Al coppice shoots precisely similar to the ‘ ckandara’ of Pilibhit, 
Tho ‘chandars’ are in their turn succeaded by a belt which 
resombles a hop-garden in Kent more than anything alse, Tha 
trees here ro mostly saplings and fairly straight. Their Iter 
branches, however, seem to be killed off close to the trunk b 
frost but shoot out again yearly so that each trunk is covered wit 
thick clusters of small branches all the way up. Many of tho 
tops are algo killed by frost. Finally, on the higher ground whore 
the frost is much lesa severe, the hop zone is succeeded by true 
high forost. 

In the ‘chandars’ and perhaps to’ a loss extent in Topla, a 
curious feature in the florais the number of dwarf species. Tho 
chief points to bo noticed in these species are the enormous deve- 
lopment of their underground stems or rhizomes, their close 
relation to the tree species of various families growing in the same 
district in more favourable localities, and their floworing in the 
hot season usually after the annual fires have ron through 
the forest. In fact they aro all examples of annual coppicing 
by nature, the underground stems only being perennial, send- 
ing up shoots yearly after the fires, The following are the most 
noteworthy of these dwarf species, pars ofthe description being 
taken from Brandis and Hooker, 

Grewia sapida and Grewia scabrophylla.—Tho Growias are 
mostly trees and shrubs and belong to the Tiliacem. The spocies 
are very numerous and difficult to define, as they are so vari- 
able and their characters tend to run into each other, Being 
so changeable it is easy to imagine one or more species of this 
genus accommodating themselves to frost and fires and thus gradu. 
ally ovolving new species. Our two dwarf species are small under- 
shrubs, with short, thick, woody, underground stems which throw 
up annually a number of herbaceous shootsseldom more than a 
fow feet high. Theso, after bearing leaves, flowers and fruit are 

enerally burnt down by the jungle fires of the hot season. 

Their fruit i an edible drupo, the seed being enclosed inf 
hard stone, which provents ils destruction by the fires. There 
are also at least three species of tree Grewias found in Pili- 
bhit. 

Ochna pumila occurs chiefly in sil tracts. It hae a per- 
ennial underground stem, throwing up annually, after the jungle 
fires, a number ofsub-herbacoous stems up to 2 foot high, bear- 
ing flowers in April and May. It much resembles Oohna squar- 
rosa, small tree occuring a little furthor cast in Bengal where 
0, pumila is also found. 

Olax nana is onother of those odd dwarf plants which, 
like the preceding, appear never to form a trunk but only a 
contracted stock irom which the shoots originate every year 
and nro destroyed by fire, frost, eatile, etc. Olax scandens, a 
stout climber, occurs in noighbouring forests, whilst the half-do- 
zen remaining species found in India aro all trees, 
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Enythrina resupinata belongs to the Leguminosae, From its 
thick, perennial, underground root-stock there springs up in March 
and April short racemes of large, bright, scarlet flowers, resem- 
bling those of their near relation Z. suberosa the Indian Coral tree, 
which occurs in the same forest. The flowers seem to spring 
out of the ground like a ground orebid and it is only after 
flowering that the short, herbaceous, heayy stem appears. 

Combretum nanum is a decumbent, low shrub with o 
thick, woody, prostrate stem. It is a good instance of those 
dwarf plants which have so well accommodated themselves to 
their surroundings and is burnt down annually by the forest 
fires. It forms a rogular fringe to the sil forest besides ap- 
poariug in the ‘chandars’. It isin this fringe that the heaviest 

razing occurs and ©. nanum withstands cattle even better 
flan the sil does. Nearly 20 species of Combretum occur in 
India, most of them being large shrubs’ 

Careya herbacea is annually burnt down. Tho root-stock 
is peronnial and woody and the leafy flowering shoots about 
half-aefoot long. The large, beautiful pink flowers and big 
green globose fruit, 3 inches across closely rosemble those of 
Careya arborea, a large tree found in tha neighbonring high 
forest. 

Premna herbacea has a similar woody, perenoinal under- 
ground stem. There are over 80 species of Premna in India 
and all of them are trees or shrubs except P. herbacea and P. 
maorophylla which takes the place of the former in Burma, 

Euphorbia fusiformis bas an underground stem exactly 
like a largo carrot and bears on the top, after the jungle fires have 
cleared the ground, a small tuft of foworing stems, only an inch or 
two high, It would te impossible for this species to exist in 
ite prosont form wore it not for the junglo fires, as its small 
tuft of flowers would be completely smothered in the long 
herbage. 

hanix acaulis—A dwarf palm found scattered through- 
out the ‘ckandars’ and in other portions of the forest most exposed 
to fire and frost. 

The above are the most conspicuous examples of dwarf 
species occurring in the Pilibhit and Topls forests, but the list 
is by no means an exhaustive one. Is it not possible that thoy 
have been gradually evolved from allied tree species which, 
owing to an unfavourable combination of climatic causes, bave 
been unable to maintain themselves in their original form? 


N. HEARLE, 
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Mr, Nisbet’s note on Improvement fellings for the 
benefit of Teak in Burma. 


In Mr. Nisbet’s note on Improvement fellings he says that 
the whole of his suggestions are based on the understanding that 
such improvement operations shall only take placo in areas’ pro- 
tected from fire. Before, therefore, proceeding to discuss his 
suggestions, it will be as well to enquire what is the extent of the 
fire-protected forests and what proportion they bear to the whole 
ares of resorves. 

The last published Annaal Report (1897-98) gives the follow- 
ing figures ~— 


Total ar 
Cirete, 


‘That is, there aro still some 12,720 sqrate miles of reserves in 


regard to which no attempt has been made to exclude firo; and 
matters are really not so favourable as would appear from those 
figures, for there is strong reason to believe that, with the excep- 
tion af some comparatively small aroas, the forests shown as fire- 
protected in Upper Burma are not protected by any special means 
and only osoape burning so long aa thoro are no aceidents and the 
people in the vicinity obey the rules in regard to firing forests; 
consequently the area for which adequate means of protection are 
provided may be taken as being nearer 8 than 18 por cent of the 
whole, Under these circumstances it appears to me that Mr. 
Nisbet's proposals, even if otherwise desirable, are decidedly pro- 
mature, and that the first duty of the Burma Forest Department 
is to increase its area of fire-protection. 

Bat to return to the subject of improvement fellings. Ex- 
jorimontal operations of this kind have been carried ont in 
jurmia at intervals for the last 80 years or zo, and the experi- 

enco so far gained, both in this respect and the cognate matters 
of teak taungyas and the treatment of flowered bamboo areas, 
was recorded in various notes printed in 1893." I shall there- 
fore only deat with the subject very briefly. 


*Works of Improvement, by G. Q, Corbett. 
‘Toungys Plantations, FB. J. Carter, 
Regeneration of teak in areas of flowered ‘bamboo, by P, J. Carter 
end J, W, Oliver, 
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For the purpose of this discussion the teak-producing forests 
of Burma may be divided into three classes :— 
(1) Mixed deciduous forests without bamboo undergrowth, 


(2) Mixed deciduous forests with » more or loss dense 
undergrowth of bamloos, 


(3) Evergreen forests. 


In the first of these, improvement fellings, whether in the 
form of seed-fellings or fellings for the purpose of giving room 
to oxisting seedlings and young trees, can be made with the 
grentest advantage. The older teak dibblings in the Kan; 
reservo mentioned ‘n para 58 of the Pega Uirele Conservator’ 
report for 1897-98 are a good oxample of this kind of work, 
though it is a mistake to suppose that they have never been 
weedod. This class of forest is, however, very limited in extent, 
and forms but a trifling proportion of the total area of reserves. 

In deciduous forests with bamboos, which form the main 
bulk of the reserves, improvemont fellings (of trees) are as a rule 
of but little value unless carried out, either immediately before or 
within a few years after the flowering of bamboos. At other times 
the benefit caused by the removal of trees from the upper story is 
mainly monopolized by the bamioos, which are thereby induced to 
grow all the more rampantly, and little advantage accrues to the 
teak plants, unless they bappen to have their heads above the 
bamboos. Moreover, the removal of the trees often takes away 
the side support from the bamboos and causes them to fall over, 
bringing with them any dominating teak saplings and more 
effectually suppressing the seedlings beneath them, Cutting back 
the Lamboos themselves is only effective when the operation oan 
be repcated every year, or at very frequent intorvals, until either 
the ambos flower and die or the teak poles grow beyond the 
reach of the bamboos. If carried ont in this way the results are 
very good, bat the operation is rather a costly one and could not 
be ‘carried out on the seale proposed by Mr. Nisbet. Successfal 
clearances of patches of bamboo jungle combined with teak 
sowings have also beon made, but their cost has proved prohibi- 
tive. On areas over which bamboos have flowered and teak 
reproduction bas taken place, improvement felling may be de- 
cidedly beneficial, but the aumber of trees which should 
be removed is small as the tree cover is, as a rule, very light, 
and it is for various reasons better in such cases to wait until 
teak reproduction is assured than to carry out the fellings in 
advance. 

I do not here propose going into the question of the treat. 
ment of forests when a general flowering of bamboos tukes place, 
bat would morely remark that, asa role, when there is a suffici- 
ency of teak seed-bearers, we shall not go far wrong if we leave 
the forest alone and let it ura every year until the dead 
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calms have been got rid of, as there ‘is no doubt that the 
splendid reproduction of teak in parts of the Ruby Mines, Katha 
and Bhamo Divisions, have originated in this way, as well as that 
in the unprotected parts of the Bwet forest in Prome where 
the bamboo flowered in 1878. 

Teak in evergreen forest occurs to a small extent in Tee 
nasserim, and to a vory large extent in the northern part of 
Upper Burma. The regeneration of teak in such foresis is a 

roblem which has not, as far as I know, as yet been solved. 
improvement fellings seom indicated, but to be effective, their 
cost would be very heavy owing to the dense evergreen un- 
dergrowth which would have to be removed and kept down. 

There is an inherent drawback to any system of improve~ 
ment follings on a large scale, which Mr. Nisbet appears to have 
overlooked. As he himself points out, all the mors valuable 
hard-wooded trees can easily be killed by girdling, whereas the 
soft-wooded, useless kinds must either be felled outright or else 
repeatedly girdled. Tho former is expensive and often, for 
various reasons, inadvisable ; the latter is impracticable, exeept in 
the case of operations on a small scale. The almost certain result, 
therefore, of Jmprovemnent fellings carried out in the manner sug- 
gested by Mr. Nisbet, would be the ultimate extinction of moat 
of the better class of trees otber than teak, while the proportion 
of useless ones would remain undiminished, a result by no 
means desirable. Lmprovement felling is, in my opinion, a very 
delicate operation and should only be carried out under careful 
supervision. These remarks, of course, do not apply to climber 
outing, which is at al] times useful, 

Thero has lately boon a reaction in Burma against taungya 
plantations, which have come in for » good deal of unmerited 
abuse, This is perhaps partly due to the fact that they have 
increased to such an oxtent that their up-keep has become burden- 
some and almost beyond the present resources of the department. 
The original idea of teak taungyas, as I always understood it, 
was to introduce on areas of old iaungya cultivation, or in forast 
devoid of teak, a new growth which would mainly consist of 
groups of teak growing on the plots most suitable to that species, 
with mixed forest ia between. It was, | think, never intended to 
establish groves of anmixed teak; for, although the whole area 
was usually sown or planted, it was considered that nature and 
the carelessness of the cultivators would ensure that the result 
would take the form of groups of teak. Gradually, however, 
Forest Officers became more exacting, and their endeavours to 
have the whole of the cultivated areasas well stocked as possible 
have added a good deal to the burden of weeding. 

Bat, after all, the cost of weeding. cleaning ot thinning 
plantations does not, as a rule, amount to more than Rs. 1/8 
per acre, at each operation, which is what Mr. Nisbet would 
spend on bis improvement fellings, and the burden is as nothing 
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compared to the latter. Surely, also, it is more profitable to 
spend Rs. 1-8 an acre on area’ stocked with at lenst 600 plants 
to the acre, of which at lenat 60 may be expected to become 
marketahle trees, than to apand the like on eqnal areas which 
do not contain more than 3 trees and seedlings to the acre on 
the whole, or 36 {inclading suppressed and unsound ) to the acre 
in the very best localities. 

Another charge brought against teak taungyas is that, valu- 
able forest is often destroyed to make room for them. This, 
no donbt, has sometimes happened, but I think the damage has 
been exaggerated. As a rule the areas selected have been 
under ya cultivation some 15 to 30 years previously, and the 
forest ‘cleared away consisis mainly ‘of bambeos and coppice 
poles, teak among others, with a few old trees, badly damaged 

y fire and hotf dead, and some seedlings, the latter mostly 
suppressed by the bamboos, The effect of clearing such an 
area is that the teak coppice poles and seedlings, which have 
been cut flush with the ground, start into vigorous growth, and 
© casual observer inspecting the ground would at once assume 
that valnable forest had been cut down, whoreas, as a matter of 
fact, the trees removed may have been such as would never 
have grown into marketable timber. Mistakes have, 1 admit, 
been made, bat I think in many cases the Range officer has 
been unjustly blamed, 

It is quite probable that by this time most of the suitable 
areas in Lower Burma have been planted up, and a curtailment of 
tanagya operations in that part of the province seems inevitable, ~ 
but I’ would strongly deprecate a complete abandonment of the 
system, especially ia Upper Barma, The taangya system pro- 
perly carried out is saraitediy the best and cheapest means of 
establishing plantations. It has been of immonse benefit in 
Lower Burma in affording lucrative employment to the jungle 
people, thereby reconciling them to the restrictions of the 
forest rales, and in many cases enabling them to buy cattle 
and take to permanont caltivation in the plains, which alone 
is an enormous gain, as every taungya cutter the less means so 
much more forest saved to the country. It may at any time be- 
come expedient to introduce teak taungyas among the hill people 
in Upper Burma, and for this reason I consider ft desirable that 
a small area should every year be cultivated in each division 
in order that local officers may become familiar with the system. 


v.W. 0. 
28nd July 1899. 
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Under the above title a iphlet by Mr, Hardley-Wilmot 
ig printed with the Jane number of the Indian Forester. The 
author presented me with a copy some months ago, and this led 
me to pay more particular attention to the sabjeot of sil repro- 
duction, I take this opportunity of roeording a fow observations 
‘an coppice growth of sal. 

‘ho Charda forest in the Bahraich Division is a good ox- 
ample of a forest which has grown up principally from coppice 
shoots. Up to 1866 the forest was in the possession of the Rajah 
of Balrampar, and had been repeatedly cut over. Fire-protec~ 
tion was started in 1872, ond closure to grazing in 1883, with 
a farther extension in the same direction in 1895. Systema- 
tic fellings wore first started in 1888, a system of coppice-fell- 
ings in strips being adopted. In 1890 this was altered to cop- 
pico with standards, and this method has been continued up to 
date under the present working plon, which eame into force in 
1895, The rotation is 20 years. 

When examining the felled areas in May last, 1 devoted 
particular attention to two points ; viz. the limit of sizeof stools 
capable of producing coppice shoots freely, and the extent to 
which the reproduction was due to root-suckers. I propose to 
give a few notes on each of these matters, 

Stools above 3 feet 6 inches in girth I found rarely produce 
shoots in abundance; stools of smaller size generally do so. I 
have seen shoots on stumps 4 feet in girth, but this is not com- 
mon, Fellings in coupe IV were carried out from December to 
March Iast, and walking through the area towards the end of 
May, Irarely came across a stump less than 8 feet 6 inches in girth, 
around the edge of which shoots were not appearing. Larger 
stumps, more often than not, showed no signs of life. 
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Asan example of difference in vitality I-may give the 
following instance:—On 29th May 1 counted 115 clamps of 
shoots on a square chain of the area felled in February and 
Mareb. This represented 1,150 to the acre only 2} months 
after felling. A year hence the number will probably be much 
greater. 
Twonty average clumps were dug up and measured as 
follows :— 


a 
E | eicth of Helgi of cirtn of [Height of| No. of 
3 tallest tallest: hoots in 
sg | ont atool.| hoot. stool. | Ghoata. [the aluapy 
z 

i. | th in fie, | th im 
1} 4 6 0 8 lo iL 1 2 4 3 9 
2/4 o oO 6 3 12] 1 0 4 8 + 
3)3 5/2 0 i wii ofl o 1 
4/3 2]4 3] 43 w/o uf2 nu] 40 
bl 2 2 3 5 10 i] 0 Q 2 8 5 
6j2 012 9| 4 wlio 9/2 3 5 
7/2 8 2 3 6 7} 0 8 3 4 4 
sf 1 8,3 0| 6 wlo sti 6 4 
caued 3 3 Q we} a 6 2 2 
w)i 2/4 3 6 a} o 6) 1 8 6 


The measurements were not sufficiently extended to serve 
as the basis of any argument, as to the comparative vitality 
of stools of different sizes, I merely record them with a view to 
showing how healthy aad promising the forest is. A growth of 
4 foot 8 inches in about 10 weeks compares favourably, I should 
say, with growth in any other forost, 

On the subject of rooi-suckers the author of the “Notes” 
states on page 9 :— 

«tn tracing the root aystem of sAl coppice shoot, we will 
frequently find that coot-suckers appear at long dis- 
tances from the parent tree, and become practically 
independent so soon as they have established their 
‘own system of tap roots.” 

Ihave not found this to -be the case in Charda. Roote 
suckers appear to be almost entirely absent. Having no experience 
of sil forests in other divisions, [ am not prepared to assert that 
sl never produces root-suckers bnt. it cortainly appears to be the 
case in Charda, The roots of over 50 young trees were examined, 
Digging for a foot or so was sufficient to show, either that the 
shoots had sprang directly from cut stumps, or (in a few cases) 
that they were really of seedling origin. The shoots were chosen 
in last year’s follings, from those found growing at a distance 
from any standards, and apparently springing directly from the 
ground as straight single stems. No stumps were visible, but this 
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was dne to the activity of white ants, and to the fnet that trees 
are felled flush with the ground. Moreover, shoots from small 
atools have little or no curvature at the base, and when one takes 
the lead so quiskly as to kill off its rivals at any esrly dato, there 
is nothing on the surface to distinguish the ‘young tree from # 
seedling or a root-sucker. 

One solitary instance of what might be termed a root-sucker 
was found, Unfortunately I did not keop the specimen, but the 
following is a rough sketch. 


ALabout 8 ft. from the edgo of a stump, 2 ft. 6 in. im girth, a 
weak shoot of the present year’s growl was seen to spring from 
the ground, Ubis was dug up and found to come from the side of 
a small club-shaped growth, arising at its lower end from a branch 
of the adjoining stool. The conpe in which I found this example 
was felled over last year. As the club-shaped growth below 
ground was certainly soveral years old, it must have originated 
several years before the tree was felled. Tt would be hardly safo 
to basa any argument on the existence of root-suckers in general 
from this one specimen, I noticed it, and so mention the fact 

Stady of the question of sil reproduction leads one to ask 
what is the difference betesn a seedling and a coppice shoot? 
Tn pages 8 to 8 of the Notes, Mr. Eardley- Wilmot deseribes in de- 
tail the struggle which almost every «Al seeding has to go through, 
Tn all Al forests uot more than’ one sapling in a thousand is 
a “maiden” troe, that is, a tree, of which the main stem has 
arisen from the continuous prolongation and growth of the 
primary shoot, In forests whero natural reproduction from seed 
is in progross, as tho author of the “ Notes” points out, the young 
plant roctically effaces itself, so far as upward growth is cor 
cerned, until the uuderground struggle has been decided in its 
favour, and even then, the question of light has to be considered 
before its future is assured. This is often a matter of several 
years, During all this time the first shoot does not persist—far 
From it. The primary shoot lives for a time, and through its 
leaves makes its small contribution to the food-store of the young 
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plant, and then dies or, may be, is broken, eaten or trampled 
under foot. Next season, an axillary bud develops into a shoot, 
lives for a time, and then probably shares the same fate. And so 
on, season after season, for possibly half-a-dozen years. 

‘This can be particularly woll'soen where heavy fellings or 
thinnings havo taken place. Hore the axe decides the struggle 
for light at once in favour of the young plants aud as a conse 
quence they shoot ahead very rapidly. Removal of the dead leaves 
and soil from the buse of » yearling shoot, 2 or even 8 feot high, 
has often shown that the shoot in question has sprang from a 
pangs oF dead stalks on the head of a knotty root several inches 
in girth, 

uch isthe early history of an average seedling tree. What now 
takes place in a coppice forest such as Charda? This forest 
contains trees of all sizes from nothing up to 4ft. in girth. All 
but certain selected standards are felled flush with the ground in 
the annual coupes, In the caso of small poles and younger trees 
there would appear to be little, if any, essential internal differ- 
ence between the subsequent development of the coppice shoots 
from them, and of the seedlings above deseribed. In the case 
of the latter, pre-existing shoots are removed by degrees by 
natural causes; in the case of the former they are removed 
artificially, all at once, with an axe, In both cases the root 
system is not fully developed at this turning point in tho life 
of the plant, The coppice tree will shoot ahead of the “seedling” 
owing to its having the advantage ofa start in root-growth, but 
after 20 years or so the difference in height-growth will begin 
to diminish, ‘That the “ seedling ” should ever overtop its rival, 
or produce more fertile seed, on a priori grounds, I fail to 
see. Turning now to shoots from large stools one cannot bat 
admit that there is a different set of conditions. The root-system. 
of a stool 3 ft. in girth is probably some 40 to 50 years old and 
already fully developed, In the small stumpa certain amount of 
decay from the cut surface will take place, but it is a question 
if, under ordinary circumstances, this will proceed right into the 
heart of the main root. On the other hand it is the exception, 
rather than the rule, to find that the root-system from a large 
stool does not quickly become thoroughly decayed. This repre- 
sents corresponding reduction in vitality, and so it may well be 
that the coppice trees from such a source are incapable of pro- 
ducing fertile seed to any great extent, On this head further in- 
‘yeatigation is required, as Mr. Wardiey-Wilmot pointed ont to 
me at the beginning of the present year. 

In the light of the above remarks, £ would answer the ques- 
tion with which [ began the last paragraph, by stating’ that a hard- 
and-fast line cannot be drawn between seedling and coppice 
growth of sal, aswe know it in our Indian forests, and that, for 
all practical purposes, part of the reproduction in coppice fellings 
sach as Charda (say from stools under 1 ft. 6 ins, in girth), should 


330 THR BOTANICAL SOURGBS OF PADAUI. 


be looked upon as similar in all respects to the bulk of the repro- 
duction in forests worked under a system of selection fellings, 
including such proliminary operations as improvement fellings, 
as the greater part of the timber forests in Oudh are. If this 
idea is corroct, aud bearing in mind that in such a forest ns Charda 
acertain number of seodlings (in the ordinary senso of the term), 
are appearing year after year, there should be no fear of not bay- 
ing, in subsequent rotations, a sufficient number of what I may 
call “soedling-coppico trees” to produce fertile seed for the re-place- 
ment of older stools by younger ones. By seedling-coppice trees I 
mean coppice from small stools, say under 1 ft. Gins. in girth, 


Bauraton ; F, A. LEETE. 
28th July, 1899. ~ 


The botanical sources of Padauk. 


We reprint below an interesting letter from Major D. Prain, 
I. M. S., Director of the Botanical Survey of India, to the 
Inspector-General of Forests in regard to the botanical sources 
of Padauk, As far as our own observation goes, the Padauk of 
the dry foresis of Upper Burma agreos with that described 
by Kutz as D. macrocarpus. 

“LT shali be glad to render you all the assistance that I can 
in connection with your enquiry ‘into the actual botanical source 
or sources of Padauk. 

“T am aware that it is generally believed that Padauk is 
derived from the species known as Pterocarpus indicus, Willd., 
and that this species is believed to include not only the tree 
which yields the Padauk of Burma, bat that which yields the 
Andamans Red-wood. I have already had'occasion to publish 
my reasons for believing that the tree which yields the Anda- 
mans Red-wood is entitled to be considered, as Dr. Roxburgh 
originally considered it, a distinct species, Pterocarpue dalber- 
gioides ; but I have further been led to suspect that the Padauk 
of Burma is not altogether or even chiefly obtained from 
Pterocarpus indicus. My reasons for this belief are: (1) that 
no wood quite corresponding to the best Padavk is, so far as 
ean learn, exported from the Malay Poninsula or Archipelago, 
where Pterocarnus indiaus is a common tree, and (2) that 
Pterocarpus indicus is nota common tree in Burma. It is 
indeed fairly common, to judge from our material here, asa 
wild tree in Tenasserim, but I do not believe that it is to be 
found in Burma north of Tenasserim, except as a planted tree 
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near Rangoon and other large centres of population. We 
have indeed some specimens named “ Padauk bin” from Burme 
that are undoubtedly Pterocarpus indicus ; but by far the groater 
number of our specimens of ‘‘Padank” belong to tho very 
distinet species Pécrocarpus macrocarpus. If the specimens that 
you aro now asking for are carefully collected by your officers, 
they will help to clear up what is an interesting scientific, a8 
well as an interesting economic question.” 

In this connection I ought to point out to you that Ptero- 
carpus indicus is said, in botanical works, to occur in India as 
well aa in Burma, So far as my knowledge, derived from 
specimens, goes, 1 am inclined to doubt this. My only speci- 
mens from India of Pterocarpus indicus, the tree of Malaya 
and Tenasserim, or of Pterocarpus dalbergioides, the Andamans 
Red-wood tree, are from places in which these trees must 
almost certainly have been planted. The Indian treo that ap- 

ars to have been mistaken for Padauk is the one that was 
nown formerly as Pterocarpus Wallichii, and I believe it to 
be much more neatly allied to Pterocarpus mareupium thon 
it is to Plerocarpus indicus. If it would not give you too great 
trouble to do so, 1 should esteem it a favour if you asl all 
Forest Officers in India, as well as in Burma, to send epecimens 
of the species of Péerocarpus growing in their forosta, It would 
thus be possible for us to make our reviow, both from the oconomic 
and the scientific points of view, of the genus complete and 
add greatly to its intorest and its value.” 


Injurious Insects of Indian Forests. 


In forwarding for circulation among all Forest Officers 
who may be interested in the subject und who may be willing to 
co-operate in the collection of specimens and: data, copies of a 

ampblet on “ Injurious Insects of Indian Forests” by Mr. &. P. 
Beet ing, Assistant Conservator of Forests, Bengal, the Ins 
pector-General of Forests makes the following remark. 

Mr. Stebbing’s object in writing this pamphlet is to obtain 
the assistance of bis brother officers in coll coting further infor- 
mation concerning our forest insect-pests, about whose operations 
and life-histories, go little is at prosont known. 

Tho pamphlet purports to contain most of what is at prosent 
known of ‘Indian injurious forest insects, tho information being 
compiled chiofly from reports sent in by Forest Officers at various 
times, I¢ will bo noticed that this information is often of the 
most fragmentary description, so much so in fact, that very 
often it has been impossible to name the insect, whose attacks 
have been reported, from the scanty specimens and details sent 
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in. All such reports, however, have been scrupulonsly. ontered 
in the work, as Mr. Stebbing hopes that, attention being thus 
drawn to the matter, officers will endeavour to collect good sets 
of specimens and to make themselves acquainted with the life- 
histories of the pests, Such specimens, with the notes on the 
life-history of the insect, should be forwarded to Mr. Stobbing, 
who has undertaken to identify and describe, or get identified 
and described, insects forwarded to him. 

Mr. Stebbing only requires insects that hava been aacér- 
tained to do actual damage in our Indian forests. 

The author of the pamphlet states, and the fact will be 
apparent from a perusal of the work itself, that it is generally 
a waste of time to forward larvm or pups alone—their inden- 
tification can never be carried very far, and it leads to an 
accumulation of practically useless information, Tho pamphlet 

ives many allusions to undetermined larvae of families which have 

een forwarded with reports, that they bave appeared attacking 
such and such trees, Such reports are at best of very little 
use. Mr, Stebbing points out that it is well known that number- 
loss Cureulionid larvm, Longicorn larvm, otc., otc., attack wood, 
and the mere fact of sending specimens of such larvee does not 
tend in any way to increase our knowledge of the life-histories of 
species of these families, as they cannot be identified from such 
fragmontary data. 

Mr. Stebbing has furnished the following notes on the 
aeeton of spocimens of insects and the record of -their life- 

istory -— 
Collection of specimens. — 

When bad attacks of an insect are noticed in a forest, some 
specimens of tho posts should bo :put into a bottle of spirits of 
wine or formaline. The particular tree, or area of trees, should 
va then carefully watched and, as soon as the larvie commence 
to change into the pups state, specimens of such pupm should 
be obtained, and may also be put into the bottle. A’ farther 
watch will be rewarded by the appearance of the imago, and 
of these a number of species should be obtained, so as to ensure, 

- if possible, both sexes being represented amongst the specimens 
collected. The imagos should not be put into the bottle but 

_ may be sent either pinned ina box or placed in saw-dust, with 

“a piece of camphor; or, better still, with a little benzine sprin- 
kled over them. Should the destruction be accomplished by 
the ‘porfect insect (imago), specimens of the egg, larva, and 
pupre, with datos of emergence, should be also furnished. 

{1. The Lifeehistories of epecies collected—On the appearance 
of an insect attack, the following notes should be made :— 

(i) Date of appearance. “Under this head it is extremely 

important that the dates of appearance and length of 

dest ame passed in the different stages:should be given 
for 
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(@) Egg stage a» From [here give date of taying eggs] 

to [hore give date of emergence of larva). 
(2) Larem stage ditto Altto of changed into puyve, 
{e) Pups stage i ditto ditto do, into imago, 
(4) Imago atege ditto ditto 


It may bo mentioned that many wood-boring larve often 
spend several years in the larvee state boring up and down the 
treo, Endeavours should be made to discover the exact length 
of time passed in this period in these cases. Similarly, a long 
time may be spent in the pup stage, In some cases imagos lie 
dormant during the winter cold and only proceed to lay thoir eggs 
when the warmth of spring ro-awakens them into activity again, 
More important still is the fact that many destructive species have 

* several broods during the year, In such cases it is exceedingly 

important to discover and nota the number of broods passed 
“through by any species during the year, with dates of appearance 
and damage done, ete. etc, Without such information it is 
useless endeavouring to counteract such attacks, 


(ii) Locality where found, with elevation above sea-level, 
* character of forest-growth, and any other information 
x of interest, 


(ii) Tree attacked and: nature of attack, whether defoliat- 
ing, boring, ete. 

"Moo rantch stress cannot be laid on the importance of sending, 
inal cases, dates of appearanes of the various stages, with the 
locality and elevation above sea-level, 

jesides the collection of specimens and information about 
inseets that are obviously causing wide-spread damage in a forest, 
Mr. Stebbing points out that numborless members of the great 

* Coleopterus families, Bostrychidan Cureulionidw, Logicornidse 

| are continually at work in our forests and yat the present avail- 

‘ able information as to their habits is very scanty. [+ is proposed 
that officers should have cut, hore and'there in their forests during 

“ the cold weather, a perfectly sound and vigorous tree. This should 

be left lying unbarked in the forest and periodical visits should 

be paid to it, Wood-boring insects will very soon make their 

: yrance and their habits oan be ascertained and in this way it 

> ig considered that a large amonnt of information on the life- 
histories of forest insect-pests may be obtained. In reporting 
attacks of boring insects the position of the tree, whether stand- 

_ ing erect or lying felled in the forest, should be always men- 

_ tioned. 

For farther hints on collecting and forwarding insects, 

* attention is drawn to tho memorandum on killing, preserving and 

> transporting insects, by Mr. M. H. Clifford, which accompanied 

* the Government of India's Ciroular No. 2-F, dated the 16th Feb- 

> ranry 1888. 


A sixty mile watk. 


In the “ {ndian Forester” for June, “A.C,” alludes to a 
walk I onco did in the Chanda District, and it has struck me 
that it might not be uninteresting to give an account of the 
cireumstanees under which it was undertaken. 

1 had joined the Department some 14 monihs previously and 
was then in charge of that part of the Chanda Division known as 
the Pranhita—Godavery Sub-division which comprised some 1,640 
square miles of Government Forest, including the well known 
valuable Allapilli teak forest. This latter forest had then been 
successfully protected from fire for some 18 years; so I was 
doubly anzious lest any firo should take place while it was in 
my charge, 

In the middle of March 1891 I had reports that a large 
iman-valing tiger had taken up bis residence in the Mirkullu 
block of the Allapilli forest, and on the 24th of that month I 
heard that during tho last few days one of my fire-guards had 
been taken off and eaten and also that two other persons had 
been killed near tho fire-line. The Ranger added that all the 
fire-guards refused to work and that he could not be responsible if 
a fire occurred. These wore the circumstances that decided that 
I must at all cost reach the spot as soon as possible. An officer 
M.—, a year junior to ma happened to be with mo in camp at 
Sironcha at the time, and it was perhaps partly dao to bis main- 
taining it was impossible, that I decided to walk to Allapilli 
the next day, my pony being laid up with a cracked hoof. I 
had one piece of work to do before 1 left the Sironcha forests 
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and that was to inspect a short length of disputed boundary 
between Government Forest and Ahiri zomindari. To go wd 
this place made the distance exactly 62 miles. 

-—-saw me off at 1:30 a. m. on the 25th. I decided to start 
early soas to got the bonefit of the cool sir, and as there was a 
bright moon it made tho going at the start very ploasant. A Gond 
named Pinta who was with me in camp volunteered to walk 
with me, and we arranged to carry the rifle in turns. We took 
another cooley with us to carry food and water but he had to be 
changed every 10 miles or so, as it was difficult to get men to 
go further than from one village to another. The day, 23th 
March 1891, was the “hol” festival and rendered it more difficult 
to induce coolies to come with us. Short halis were thus enforced 
on us wherever we had to change coolies and it may have been 
due in a great measure to these compulsory halis that 1 got 
through the walk all right as they prevented my overdoing 
it in the first part of the walk as I should have done very likely 
otherwise, I cannot now find details of the intermediate times but 
1 reached Allapilli at 9p. m. that evening, very fairly tired 
of course, but nothing compared to poor Pinta, who having bare 
feet, had knocked them terribly on the rocks when he got tired, 
The whole road is only a cart track and over a rocky soil fora 
good part of the way. I had no dinner awaiting me but the Forest 
Ranger, who was a Mahomedan, bad an excellent meal cooked 
for me and it was not long before L was sleep The next day 
I reassured all the fire-guards and gave them buffallo calves to 
tie out in all the likely places. On the 30th, at about 12 o’clock 
I received khabbar that the tiger bad killed about 10 miles off 
near Mirkullu. By the time 1 made my arrangements and walked 
over thero, it was getting lato. 

The buffalo which bad been taken had been tied out on the 
fire-line some miles north of the place where the fire-guard had 
beon killed. On tho rosorve sido there was denze grass, 4 to 5 fect 
high, with scattered trees 30 or 40 feet high. Into this grass 
the gara had been taken. We followed it for over a quarter of a 
mile and then found that only the head and a small piece of the 
neck remained. 

I had not much experience of tigers then, having only killed 
one before that, and in my ignorance | thought the tiger, especially 
as ib was the very man-eater, would never roturn to such a poor 
meal, However, Idecided [ would sit up till dark and then tie u 
another buffalo, Thinking thus, I gaily mounted my machan, ok 
in thin khaki, with no food or water. Up to dusk I saw or heard 
nothing. About half an hour after dusk I heard a heavy animal 
stamping through the grass. I thought it must bea bison or 
buffalo, both of which are found there, but as it camo nearer L 
could see nothing. Then all of a sudden 1 saw a ings tiger stand- 
ing ovor the remains of the kill. He was standing half right with 
regard to mo, that is, facing my left, about 26 yards off, 
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immediately blazed a snap shot at him, as I could not 
see my sights. He rolled over into tho grass, roared and pawed 
the ground but hehad got behind some shrubs and grass and I 
could not see him, I fired » second shot where I thought he 
was and then he slowly dragged himsolf off into the ocean of 
grass, grunting terribly as he wont, 

Now I was ina fix, as [ did not think it good enongh to 
get down into that grass and walk a full quarter of amile to the 
fire-line in tho dark, as I was sure the tiger was badly wounded 
near by, so I decided to make a night of it. My man came a 
little way from tho fire-line but I yelled to them’ to retarn, and 
there was I in a thin Ahaki suit on a machan some 2 by 8 feet. 
with nothing to oat and drink. Had I had any hope that the 
tiger would come I should havo had a chanpoy tied up and taken 
some bedding, food and water. As it was, acold wind sprang 
up, and by midnight I had high fever. 

Noxt morning I felt very bad but { was so certain the 
beast was dead I followed up the track, posting men in trees 
to keep a lookout ahead. At first the track was very plain. 
We found dareo laces whore he had tain down and loft great 
quantitios of blood, Then we found a place where he had ap- 
parontly dragged himself along with bis forefeet, all ten nnil- 
marks being repeatedly found on the ground, ‘However, the 
blood got less and less and oventually we lost tho track and 
as the sun got hottor I felt worso, and at last gave it up. 
However, as after that wo heard no more of the man-sator 
I was firmly convinced that he had crawled off to die 
I had had then no experience of how well wild animals can 
recover from almost mortal wounds, 

Tho next year, 1892, I happened to get re-posted to the same 
subdivision and heared that a tiger bad taken to killing men 
during the past few months, but his sphere of action seemed 10 
be some 20 miles or so south-onst of Allapilli On 24th Febra- 
ary on returning to Allapilli from tour, two fire-guards at a naka 
simile east of Altapilli came and told me a hnge tiger bad 
been hanging sbout their naka for two or three days, At night 
they slept in a high mackan and they declared he kept wander- 
ing beneath. I gave thom a buffalo to tie up at tho naka and on 
the 6th morning they brought news that it had been killed. 
The Kiger bed dragged it into a thick wodergrowth to the north 
of the zaka, and should he remain there as 1 thought he wonld, 
since he was so daring, the beat would indeed be a simple one, 
To the south lay a cart-road, to the east u broad fire-line and 
to the west a broad sandy nala, these two latter converging a few 
hundred yards to the north so that the distance between them 
could be easily covered by one gun. By quietly placing stops 
on the outer edges of the fire-line and nala and putting the beat 
ers.on the cart-rond, 1 had all in readiness, 
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I carefully stolo up the fre-line and as I was afraid of 
roaking a noise by tying op a ‘machan, L puton my climbing 
irons (which by the way 1 always have with mo in a big forest) 
and climbed up a thick tree (a species of Acacia if I remember 
rightly) and sat on the lowest branch, a horizontal one, some 20 
feet from the ground, ‘The beat commenced and ia a short 
while o huge tiger appeared leisurely walking a few steps, then 
stopping to look round. 

'{ got » beantifal shot at his chest, as he topped » mound, and 
he rolled over ; while the recoil nearly sent me backwards over 
the branch, a horizontal one being most awkward to shoot off, 
However, I recovered my balance and the tiger his, as he took 
fonr mora bullets to kill him. 

Iwas delighted, of courso, and more especially ae I found ho 
measured 10 ft. } in. between pegs at his nose and tail (body 
6ft, 7} in, tail 8 ft. 5 in.), Onskinning him we found one of 
my solid -600 Express bullets under the skin on his right hind- 
gunrters and a scar bebind his left shoulder. This then was the 
same man-eater I bad fired at on the 80th Murch 1891, ‘There 
was no doubt about it, as the direction of the bullet” corresponded 
exactly, and no one olse had been shooting with like bullets in that 

rt. had by mistake put in a cartridge with a solid hardened 
wallet instead of an Express one ; and had I placed an Express 
bullet in that position I should have bagged bim at our first 
meeting, since the solid bullet must have passod within an inch 
or two of his heart, while an Express bullet would have broken 
ap, and certainly have datoaged the hoart. 


BZS8. 


An out-caste Elephant, 


The following is an account of the way a young elephant 
lost caste with its people, and was rejected by the jungle-folk, 
as witnessed by me, a Forest Officer, on tour. 

It happenod in this way—some nine years ago I was in 
charge of the Ganges Division, and after spending a few days 
at Chila, a bungalow on the left bank of the Ganges, and nearly 
opposite Hardwar, I moved my camp northwards to the Kanaun 
bungalow, which, unlike Chila, is built on the top of a highish 
cliff immediately overlooking the Ganges. In the rains, no 
doubt, the cliff is river-washad but at tho time of which I 
write, there was a narrow strip of beach between the foot of the 
cliff and the water, and a zigzagged path led down to it from 
the plateau on which tho bungalow was situated. On arriving 
in camp, as is my usual custom, I took u stroll round the ‘ parao’ 
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and it was naturally not many minutes before 1 found myself 
on the extreme edge of the cliff, from whence I knew that a 
magnificent view up the river conld be obtained. On reache 
ing this point ot vantage my attention was almost instantly 
attracted to a black object in the water some way farther ap 
stream, which now and again appeared only to completely dis- 
appear again and again, but which was rapidly approaching the 
spot opposite to where I stood. It was not many seconds 
before I recognized that the strange-looking black object, was 
nothing more or less than the head and trunk of a young elephant, 
and if I could have doubted the evidence of my eyes, my ears 
would have told me the same thing, a3 every time the little beast 
got its head above water it gave vent to a curious scream, which 
was only attributable to a frightened young elephant. Call- 
ing to my orderly to follow, I ran down to the river and waded 
out about 80 ft, into the water by which time the water waz well 
above my waist and it was becoming » matter of groat difficulty 
to stand against the current, and waited for the elephant to be 
washed down to the same spot. By this time my orderly was 
also in the water and shortly afterwards the baby elophant was 
carried down upon us, and between us we were not yory long 
in capturing and bringing him ashore in a half-drowned condi- 
tion, He was quite a little fellow, standing about 3 ft. at the 
shoulder and was not probably more than o few weeks old, 
After landing he stood still for some minutes to recover himself 
and to empty himself of the water, of which he bad evidently 
freely partaken, and which now poured from his trunk, then 
suddenly resenting the curiosity Yevinced in. his welfare, he 
unexpectedly charged me and,—what might be expected, was 
my undignified fate. 

T then, with the help of the orderly and others, tried to 
persuade the little elephant to go to the top of the cliff, but 
nothing world induce him to budge a step, and the more we 
pushed and pulled, the more obstinately immovable he became, 
so I called in othor help in the shape of two female Government 
elephants and rope—the latter tied round the baby elephant 
and attached to the former was most successful and though at 
first the captive was only moved by brute force, he vory soon 
trotted along of his own free will by the side of his relatives. 
Once ab the camp he seemed very subdued ; in fact it was some 
hours before he got over his experiences of a ducking in the river. 
T gave him some milk by pouring it down his throat out of a 
wine bottle and got him’ all kinds of dainties in the way of 
green stuff, but of ihe latter he would have none. 

Tho same day, late in the afternoon, I heard far away in the 
distance, the frequent roaring of an elephant and 1 judged that 
there was one search party. and that the mother, out in quest of 
the little elephant, now comfortably installed in my camp, Think- 
ing that perhaps I might havo difficulty in rearing so young an 
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animal, I decided to return him to, as I supposed, his eorrow- 
ing parent. Accordingly with this intention I ugain fastened 
him with a rope to one of the Government elephants and led 
him forth into the jungle—time about 6 o’clock—and went in 
the direction of the Rail bellowing mother. When I thought 
we were within a quarter of a mile or so of her, [ tied the 
youngster toa tree, sent my elephant some distance off, and climb- 
ad into the tree myself to watch the tamasha. Very soon the 
elephant began to answer the mother's calls and 1 hadn't long 
to wait, before she, accompanied by a big tusker, made her 
appearance. Tho Little elephant in his excitement, at once forgot 
he was bound and charged forward, but with sufficient force 
to broak the rope, and the next moment I saw that he was free 
and hurrying towards the big couple, who immediately turned 
round on their own footsteps and followed by the Jacha, were 
iokly lost to sight in. the thick jungle. his was the last 
i expected to see of my little elephant and after having 
given the rounited trio time to get away, I descended from my 
Jook-out and went back to camp. I thought no more of the ele- 
phants, till to my very great surprise, about 10 o’clock that 
same evening, I was informed by one of my servants that the 
little elephant had roturned. Dishelieving the man’s vory impro- 
bable statement, 1 went out to ses for myself and sure enough I 
found it to be a fact, and a fact which I’ could only account for, 
by supposing that the wild elephants would have nothing to do with 
their young one after its having been handied by man, but even if 
my supposition is correct, and tha parents did cast him off, it is 
curious, that he should have thought of returning to his human 
friends, and ina less degree, than that he should have found 
bis way back to my camp. Having elected me as his proper 
guardian, I could do nothing but keep the tacha and very soon 
he became a very affectionate pet and would follow me about and 
greot me by twining histrank round my neck. For other haman 
beings he did not manifest the same fondness and the unwary 
stranger usually took the same humble position as I mysolf had 
been forced to take on my first introduction, but then, his charge 
was irresistible. One of my Government elephants soon became 
very fond of the baby and I believe after a bit fully looked 
upon him as her own young one, and the feeling of affection being 
reciprocated by the youngster, tho two were soon practically 
inseparable. 

Shortly afterwards 1 had to make some long marches and 
thinking it best to have the little elephant in one place, 1 left bim 
at Kanaun along with his fostor-mother. To let him out of my 
sight was great mistake, as [ discovered ten days later, when 
I got areport from the mahaut in whose charge I had left the elo- 

hant, to say that the dacha was dead, The mahaut attributed 
its death to an unpropitious fate, Kismet bas to answor for many 
things, and among other thing the sore back of a certain mahaut, 


HOPLINX, 


The Courtship of White Ants. 


I was recently a witness of a scono in the domestic economy 
of white ants, which, if it has not been previously recorded, may 
prove of interest, 

I was out for an evening stroll in April, after a smart show- 
er of rain, when I noticed the air to be fairly thick with the wing- 
ed sexual form of the common white ant (Termes taprobanes) 
which were pouring out of several holes in the ground. 

‘They flow about at first in an aimloss way affording an even- 
ing moal to a number of birds, among which soveral kestrels wore 
conspicuons. 

After a time certain individuals (females) settled on the 
ground or on rocks, in conspicious places, and begin to vibrate 
their wings rapidly. ‘This was obviously to attract the attention 
of the other sox, for ina short time in each case, another ant, 
this time a male, settled close to the first and ran up to her, 

Upon the arrival of the sterner sex, the lady-ant ceased 
fanning and bogan to run away, being followed closely by the 
former. 

The chase usually lasted somo time. the coy female being 
apparently unwilling to be won too easily, or possibly wishing 
to test the persoverance of hor admirer. After a time, however, 
she allowed herself to be cavght, and then tho strangest thing 
of all happened. Tho malo deliberately bit off the wings of his 
mate, one by one, and having done so ho threw off his own, by 
acurious jerky movement which was difficult to follow. I would 
not be certain that his logs were not partly used in divesting him- 
self of his wings, bat although 1 watched the proceeding care- 
fully in several cases, I could not be certain how it was effected. 
‘The wingless insects then walked off, the female still leading, and 
entered tho first conveniont hole in the ground they came across, 
where I presume they started fresh colony. 


B, B. OSMASTON, 


White Ants and living Bamboos. 


It is generally supposed that white ants eat only dead 
things, but recently'a case of their attacking young mango trees 
bas been brought forward, the plants being attacked, if I 
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remember rightly, very soon after being put out. There is reason 
to believe that the planter was also put ond as soon aa ever he 
discovered it. 

Recently, there were alot of 2 to 3 year old plants in baskets 
put ontin my garden, viz, 20 camphor and 70 bamboos of various 
species. The day after planting, or may be two or three days 
after (for the work lasted 3 day) ‘all the plants looked flourishia 
except that the leaves on a few shoots had rolled up as thou 
scorched by the sun. Now, there had been no enn, A slight 
pull revealed the fact that the shoots had but half an inch of 
stalk in the ground and appeared to bave been eaten off. 
Farther search brought out some white ants, still slinging to the 
exten ends, an there could be no further doubt as to the culprit. 
Up to the date of my departure only about half-a-dozen plants 
had suffered, but this I pat down to my having at once manured 
the white ants with a dilute solution of phenyle, They ma 
perhaps return as soon as the affect of the dosa has passed off, 
On the other hand they may only attack plants that are actually 
in difficulty, and the roots may have established good connection 
with the soil before they return, 

This touches the question whether, in baskot-planting, the 
basket need be removed, The goneral practice is to slit the 
basket before pniting into the pit so that it can be pulled out 
when the young plant is seated. But baskets are often go rotten 
that the greater part of the basket remains baried. Is any harm 
done? Some say the bits will attract white ants. Others say 
they make no difference, There can bo no doubt that they 
wil attract any white ants that find them, But that need not 
necestarily make any difference to the plant. Possibly tho 
debris may lead the white ants to attack the plant, but it can, 
I think, not be laid down as a rule that they will do so. On 
the other hund it is possible thal the remains of the baskets 
may be of use in keeping the white ants employed till the young 
plants need no longer fear attack. The question iso diffcult 
one to work out experimentally, so much depending on the 
numbers (and perhaps species) of the termites and on the avail- 


able quantity of other food. 
F. GLEADOW, 
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Our IMlustration. 


‘The photograph we reproduce with this ise reprosents. the 
Rhinoceros described by F. Z. S. on pages 265-8 of the June 
pumber of the Indian Lorester. 


Concessions. 

‘All those who appreciate the general subject of the econo 
mic welfare of India, and are alive to the very real place the 
*¥orest’ plays in that economy, will have read with interest 
the able and temperate paper in the April number, on the 
effect of ‘Concessions’ of (free, or partly free) grazing, timber, &o, 
jn the Oudh forosts-— concessions’ being made in cases whore, 
it is admitted, no kind of right of user oxists, It is rather late 
perhaps, to pursue the subject, but it takes time for papers to. 
reach England and be answered ; and a8 a matter of fact, the 
question, in this instance, does not depend for its importance 
‘on the precise moment. Such cases constitute an abiding diffi. 
culty in Forest management ; and if the natural tendency of 
Forest Officers is to turn away from such—to them hopeless— 
difficulties, and rather devote their attention to interesting quos~ 
tions of sylviculture, it ia not the less necassary, from time to time, 
to take out into the light, the very serious menace to the economic 
welfare of the agricultural population which such casos indicate, 
Forest Officers are ready to exclaim. ‘What can we dof’; and 

turally so: but that makes it ali the more important to under- 
take the unploasing réle of a ‘prophet of ill,’ and by seriously call- 
ing attention to dangers ahoud, to exeulpate ourselves from 
any future charge of indifference, or of complicity in the matter. 
If the responsible authorities refuse to take warning, upon 
them must rest the responsibility far the consequences. 

The whole circumstances of the right to land—whether waste 
or cultivated—in British India are extremely peculiar, When .- 
the British Goverment obtained (by grant, cession, or conquest) — 
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the administration of the provinces, it succeeded on well known 
principles of law, to all the de facto, long-sottled claims and 
rights of the preceding Government. And as regards the owner- 
ship of Jand, it is no doubt obtained on almost absolute right ; 
but the right was such that it could not be exercised, by a civil- 
ized Government, without large modifications. 

We may a aside here the question of the general State 
right as regards cultivated land, because that was definitely met 
and disposed of sometimes by means of ‘landlord’ arrangements, 
as in Bengal, Oudh and other places ; sometimes by the recogni- 
tion of the right of village communities, which wore given the 
proprietorship of defined areas, both waste and cultivated, within 
the village boundary land down by survey ; sometimes on the 
raiyatwari principle, as in the large provinces of Madras, Bom- 
bay, Assam or Burma, 

But the right of the State to dispose of or retain for 
public uso, the waste and forest area, is among the most ancient 
and undisputed features in oriontal sovereignty. It is probably 
as old as the Hindu monarchy itself. No sovereign ever felt 
any doubt about his right to retain large areas as hunting 
grounds, or to punish with ratbless severity, any injury to 
woods or to wild animals—even when the latter were com- 
anilting depredatiouy on the crops or were actually dangerous to 
life in the adjacent villages, When such a reservation was not 
contomplated, the right fo issue unfetiored grants to cultivate 
and ‘reclaim’ the wasie was a matter of daily enstom. and 
exercise. And there were often Feudal Chiefs and subordinate 
magnates who had a virtually similar right in their domains, 
And when these afterwards (as often happened) became ‘land 
lords’ under British rule, it was a question how far large areas 
of wasts and forest—ontirely unoccupied and not * possessed ? 
in any tangible form by them—vuuld be held to form part of 
the ‘ estate” recognized as their property. Very ofien the matter 
was left undefined, at the outset; the estate was neither demar+ 
cated or aurvoyed, and thus thera was uo equitable decision as to 
what lands were, and what were not, included. After some years, 
it was found impossible to do anything and so large areas were 
practically lost to tho Government and to public use. 

But, apart from the State right to forest and waste as a 
general and unquestionable fact, the practice of all times intro- 

jucod limits. ‘The right was only exercised in such a way as not 
to interfere with grazing grounds close to villages, or to_pre- 
vent the acquisition of tho necessary fuel and wood, When 
the British settlements were put in operation, it was often possible 
to provide for the customary and indeuite user, either by asian. 
ing 1 tract of ‘waste’ to the villago as its joint-property, or by 
leasing certain lands set apart for grazing, &o., which were never 
included either as State Forest (‘reserved’), or as that vagne 
kind of thing called ‘district forest’ or by somo equivalent name, 
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But, after all such arrangements were made, there were 
still cases in which the tracts of woodland, fairly, and on 
general grounds, claimed as State or public forests, were resorted 
to by adjacens villagers or by nomad tribes; and the Govorn- 
ment had for many years taken not the least notice of such 
customary user, any more than it bad of the forest itself, 
It is true that here and there, exceptionally valuable forests of 
teak, sil or sandalwood received some kind of attention, Of 
late years it has been the fashion to magnify these spasmodic 
acts into important efforts at conservation; but at best they were 
made in total ignorance of the most elementary considerations of 
forest knowledge ; they were more efforts to defeat rascally con- 
tractors and get a cheaper and easier supply of timber for public 
works, and usually ended in the local extermination of the valu- 
able species, Ocoasionally too, an enterprising officer would start 
a plantation, of which Nilambur is a noteworthy instance ; but 
such attempts, however praiseworthy, have no real effect on the 
general economic condition, from a forest point of view. All the 
early action taken regarding the southern forests, was taken 
without the least conception of the all-important question of the 
“possible yield” or of the replacement of the extracted stock, 

But this is a digression:—the real fact is that forest questions 
received no general attention for nearly a century after British rule 
began, It was not till 1828 that the Bengal law formally declared 
the ancient rule, that waste and unoccupied land belonged to 
tho State. And in 1860, when Lord Canning wrote his celebrated 
minute urging the utilization and disposal of waste lands in 
general, not a word was suid about reserving tracts of wooded or 
grass lands for public forest purposes. 

When at last the Forest question was really taken up with 
practical knowledge and ability in Burma, under Lord Dalhousie, 
and some years later reached the Indian continent, the invasion of 
forest tracts in muny parts by the host of right-holders( usagers) 
had so long been permitted and grown customary—with the in- 
crease of population and the multiplication of cattle which resnlted 
from the pax Britannica,—that it was impossible to suggest any 
barsh or summary dealing withthe case. 

Tho trict legal position of such users of the forest, or its 
products, it was equally impossible to define. Legal arguments 
might show that the exercise was not ‘prescriptive,’ the conditions 
of a legal prescription were wanting ; and so forth. But all sach 
technicalities were necessarily and properly brushed aside ; it was 
decided to deal with “ forest-rights” as if thoy were ‘rights’ in 
® Boropean forest country, They were not only recognized in 
rinciple as such ; but far more liberally dealt with them than in. 

rance and Germany ; that is to say, the rights were allowed, 
and the conditions of proof, the restrictions and limits and other 
counter claims, were not prescribed. The time was not ripe for 
legal niceties, and the Forest Act did tho best itcould (under 
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the circumstaneas of much ignorance and opposition). There has, 
therefore, always been a considerable laxity in the terms—and 
still more in the application—of such rules as exist, ‘Rights’ have 
been allowed, in cases where there was no title or no ground for 
thom ; the ‘definition’ such as the law requires, was not carried 
ont; and so forth. But still something was done; and it was 
useful as far as it went: when once the essential points of a 
tolerably definite local claim, and a record of some kind are 
uttained, it is always possible to effect improvements afterwards. 

These considerations of the freedom, and even laxity, with 
which ‘rights’ were allowed, are not irrelevant ; for when such 
provision was already made, it follows that the grant of ‘conces- 
sions,’ though obviously within the power of the Government, 
ought to have been very sparingly made; and only in cases of 
real and proved hardship. The caso in Oudh seoms to have been 
one quite outside this exception. Why should the more accident 
of being within an (arbitrary) three-mile limit give aclaim to 
consideration ? Other villages, further off, would be just as 
much in need of the help. It amounts to this ; that certain 
holdings are favored by a pecuniary advantage over others, in 
paying their rent, that is what it comes to. And as regards cattle- 
‘owning tribes not belonging to the locality, nothing can be said 
in their favor, Tt seemsas if the power of ‘cancassions’ was to 
Prove an easy means of avoiding the Forest law, already wide 
enough in its terms. 

Bat it will be said ; it is no use raising such questions; the 
authorities will have it so. The real truth is, that they do 
not appreciate any question of forest economy ; and their 
firm, if unconfessed belief, is that forest conservancy is more 
cor less of a fad, or at least only applicable to ;limited tracts 
of undeniably valuable timber-growth. It is a fixed opinion 
that if tha common woodlands of the conntry are let alone, 
without any treatment except the prevention of gross abuses 
(of which burning the forest is not one !) the forest will go 
on supplying grazing, grass and ordinary wood to any oxtent 
whatever ; and it is mere folly to prevent the people from doing 
whatever they please—short of breaking up the soil for cultiva- 
tion. 

‘The only thing that can be done is to give a serious warning, 
from time to time, that such notions are absolutely fallacious. 
But something can be dona ta chack the evil. 

In the first place, if ‘concessions’ are given, it should surely be 
only to residents, not to outsiders; it should te solely for per- 
sonal use and not for sale: the only exception being where the 
potty sale of bundles of grass, gathered leayes and bamboos is the 
privilege directly contemplated. 

In the next placa, the financial aspect of forost conservancy is 
surety one that will, at any rate, be intelligible to the authorities 
vt aul grades, Now, in the case of rights, the value of the produce 
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taken is of no account, because, ex hypothesi, it does not belon; 

to the State : what the public has to consider is the residue whicl 

belongs to it after such deductions are made. If I hava an estate 
of £300 nominal, but subject to a permanent jointure of £100, 
T can only consider £200 as the effective property which I have to 
deal with—-as far as value is concerned. But with ‘concessions’ 
itis quite otherwise. Here the State is giving away, voluntarily, 
what it might otherwise apply to the reduction of taxation, and 
the public should know, approximately, what is thus boing taken 
from the public purse. This would be only one point: but it 
is something. 

Then, there isa consideration, which is perhaps the most im- 
portant of ali. What will become of these peuple you are favoring 
when the forest, worn out with the excessive grazing, burning 
and unreplaced cutting, becomes a barren waste? People must 
be made to face this, for at present their only answer is a vague 
bolief in the practical inexhaustibility of ordinary woodlands, 
they cannot realize that in every class of forest it is our imper- 
ative duty to take the annual increment, not the capital; and that 
there is a limit to the annual increment, much narrower, than is 
supposed. The worst feature of ‘concessions’ is that they are 
almost invariably mude without giving any plan of allowing the 
different parts of the forest any rest or recovery ; and they are 
made without the least thought or calculation whether the forest 
can p19 erly yield this amount of material or grazing or not, 

forts should be persistently direoted to establishing an ap- 
proximate estimate of amount of wood that can be taken in 
those concession arens, even if it is more generally and widely 
stated, than is the case in regular forests. And it should be 
resolved to consider tho ‘possibility’ of grazing and find some 
‘rough and ready rule for fixing aumbers. People can thon be 
told; this is the total amount of wood of kind (a, 6 and c) 
you can have; arrange among yourselves how it is to be divided : 
this is the area of grazing that is open ; and this is the number 
of cows, buffaloes, sheep, &c., it will support: determine among 
yourselves how many cattle ench person is to graze accordingly. 


B.H. BADEN-POWELL, 
Ozford, August 1899. 


The Regulation of Pasturage. 


‘Tho Revue des Haux et Foréts for the 1st May last, contains a 
long article on the Regalation of grazing by M. M. Broillard and 
Gattot, which seems worthy of reproduction at some length in the 
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Forester, as many of the difficulties described are equally to be 
met with on the hill regions of India, In the same Review for 
the Ist April, thore was an account of the work of the Agricul- 
tural and Sylvicultural Improvement Commission which had 
adopted M. George's conclusions regarding the necossity for 
special legislation in respect of grazing, based on the two 
following principles. : 

Compulsory limitation of the number of animals admitted 
into communal ‘grazing grounds. 

Hqual division of the possibility among all the participating 
inhabitants, 

M. Phal, Conservator at Chambére, the originator of this 
idea, justified bis proposal before the Commissin as follows :— 
“It is obvious to any one who has studied the Alps that the 
tendency of communal pastures to degradation owing to abuses 
ia becoming greater and greater. In most of the communes 
of Sayoy und VIstre the management of the pastures has 
became a regular exploitation for the almost exclusive benefit 
of a few inhabitants who are fortanate enough to possess 
flocks, and who, fora generally very small tax, absorb the 
whole of the prodnee of the communal lands to the detriment 
of the rest of the inhabitants. These inhabitants have for the 
most part a considerable influence in the commune, and it is 
generally they who strenuously oppose every restorative measure 
from fear of seeing the area which they exploit diminished. 
It is quite a different matter when their own personal pro- 
perties are concerned; these are managed with the greatest care, 
and form, as it were, oases in the midst of the communal desert. 

It may, in fact be said that the communal pastures are exploite 
ed ulimost exclusively by a few large proprietors of flocks without 
the other members of the community deriving thereform the 
lenst advantage. Thiy is the reason to which may be chiefly 
attributed tho check the proposed grazing regulations have 
received in the communes concerned. No project has been 
allowed to develop, for tho simple reason that the large pro- 
ype: were for the most part the influential members of the 

lunicipal Council. The same opposition would be met with now. 

The first and only measure to take would be to modify the 
method of making uso of the communal and mountain pastures, 
Grazing, like wood, should be allotted, each house should receive 
its fair share of the produce. 

Suppose for example a certain mountain is capable of support 
ing 1,000 sheep, and that the commune contains 100 houses, each 
house would havo tho right to graze 10 shoep. Conformably with 
the rales regarding wood, each member of the commune would 
have the option of making over the whole, or a part of his right to 
a third person. 

In this manner the poor man as well as the well-to-do would 
hayean equal and tangible interest in the preservation of the 
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communal pastures. Such a moasure would be essentially demo- 
cratic, and I am convinced that its application would abolish a 
great number of difficulties and abuses, ” 

M. Campardon, Forest Officor at Saint Girons, gave a similar 
account of the state of affairs in the Pyrenees, 

In 1897, M. Guenot, who is not forest official and who 
knows the Pyrenees well, described the situation there before the 
Congross at Saint Nazaire in clear and forcible language, He 
concluded by saying that for centuries the pastoral population had 
done immeasurable damage to the mountain slopes. “It is high 
time that other interested persons, the people of the plains should 
make their voice heard and demand propeouan and security for 
their proporties and their porsons, both of which are compromised 
by the destruction of the mountain slopes. It will be impossible 
to tolerate much longer the present state of affuirs. Any private 
individual who managed his property in tho unreasonable way in 
which the country manages its mountains, would be considered 
an irresponsible lunatic and would have the management of bis 
affairs taken away from him,” 

Thus, in the Pyrenees as in the Alps, the private interests of 
a few, sometimes even only one, two, or three individuals, have 
always been able to override the interests of tho pablic, 

‘A letter addressod to the Sub-Prefect of Briancon by 
the Municipal Council of La Roche (Alps) and dated August 
1833, is reproduced in full in evidence of the extent to which the 
pastures, &, were made use of at that time. The letter is an 
appeal for the abolition of certainrules issued by the Prefact 
Podnioiag the number of snimals each head of s family was enti~ 
tled to graze, to eleven sheep aud one goat, The object of this 
limitation by the Prefect was obviously to satisfy the wants of all. 
This, however, did not suit the petitioners, as thero being about 
200 houses in the commune the number of sheep and goat 
admissiole under this rale would have been reduced to about 2,200 
and 200, respectively, 

Had the grazing been allotted from that time, the communal 
lands of La Roche would now have been husbanded for half a 
century and the same would have been the case in a large number 
of the communes of the French Alps. But tho best intentioned 
Prefects have been unable to bring this about and the leading 
mon of each commane have continued to overerowd the pasture 
lands, and the State is now endeavouring, at considerable expense, 
to repair the damage done. 

Everyone knows how the allotment of the wood of an ordinary 
annual coupe of the communal forest is made to the inhabitants, 
‘The general rule is to divide tho timber and fuel by honse, that is, 
by each head of a family or actual domicile existing in the 
commune before the publicution of the allottment roster for the 
year. Formerly the timber was distributed among the inhabitants 
according ta local usage. In the East, for example, the custom 
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was to distribute the timber in proportion to the covered surface 
of the honses, 

It is easy to understand that such a method of distribution 
ated at a time when the trade in wood practically did not 
exist and timber was not of much more value than fuel. 

With the development of means of transport, the price of 
timber increased enormously, and with the progress of ideas of 
equality, unequal allotment’ became insupportable and the law 
of 28rd November 1893 settled the matter easily and simply by 
generalizing the distribution per dwelling. 

No doubt, similar modifications have taken place in the con- 
dition ag woll as in tho methods of enjoyment of the commonal 
pastures as in the ease of the forests. It is certainly probable that 
in the last century the inhabitants possessed very different sized 
flocks and grazed, some of them perhaps five, and others five 
hundred head. There was no doubt grass enough for all ; but 
during the present century the deterioration of the land has gone on 
jnereasing progressively. Unequal enjoyment has increased to the 
bonefit of the rich proprietors ; to the animals maintained through. 
out the year they have added those kept for trade purposes, with 
the result that the pastures are overcrowded to the ruin of the 
mountain slopes and injury of the common right as well as 
public interests. 

One might ask how it is that the mass of the inhabitants 
have submitted to such an itous state of affairs for so long. 
In the case of the people of Briangon they seem to have become 
so accustomed to malversations and extortions of varions kinds 
that they regard them as inevitatle and put up with them, as the 
Turks might do, under the influence of a sort of fatalism. There 
is no lack of examples showing this to be the case. One of these 
js given at length and relates how a forest guard, in return for 
bribes or other favours received, allowed people to steal wood from 
the communal forest. For a long time, by the connivance of 
the guard, the offences escaped detection and finally the guard 
was prosecuted under Section 6 of the Forest Code, which makes 
him responsible for offences in his beat which are not brought 
to notice, The Mayor of the commune, consulted as to the con- 
duet of the guard, replied by four pages of enlogy on tha excellent 
qualities of this official. The prosecution, however, took place, 
and the guard having abseonded, was convicted in default, Once 
the commune was relieved of the presence of this rascal, every one 
was ouly too eager to come forward with accounts of his mis- 
doings, and the same Mayor referred to above wrote to the Forest 
Officer to thank him for having removed such a scourge frum 
the commune. Both these letters are on record, 

There ie no reason to suppose that the inhabitants of other 
communes are much different, and it is hardly to be expeoted that 
such people will undertake their own defence and insist on their 
right in the matter of pasturage., If they wished to do so, the 
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matter is very simple; they have only to elect a Municipal Couneil 
capable of voting, for equal allocment :per house or per inhabitant, 
In any cate, as it is a matter of public interest, the State should 
intervene and it is perfectly easy for it to do so. 

There is not quite the same reason for regulating the enjoy- 
ment of the pasture per dwelling as there is in the case of the 
right to wood. The essential object of the pasturage is to 
supply food and clothing by means of the animals grazed, and 
it is more natural, therefore, to regulate the exercise of the 
right by the individual than by the dwelling house. It would 
be only fair that each inhabitant should have the same right 
to pasture, and once such a system were made legal, the people 
would be only too glad to see it enforced. 

The present state of affairs, where only one or two individuals 
are interested in the pastures and these only to make all the use of 
them they can, isa hopeless barrior to all measures of improvement. 

A common interest would be much less obstructive, for with 
equal rights every one would realize that any expenditure on 
works of improvement or preservation would be to the equal 
benefit of all, and with an intelligent Mayor, interested in the 
welfare of the commune, the restoration of the pastare lands 
would be possible. If there are any communes whore the pas- 
tures are not overcrowded, anyone who took the trouble to 
enquire would without doubt find that the right to pasture is 
exercised fairly equally by all the inhabitants, 

In this respect the example afforded by the communal 
forests is instructive, The greater majority of them are in good 
order, and if there are cases where half a century ago there was 
disorder and ruin, it was in those communes where the inhabitants 
helped themselves, or at any rate exercised uneqnal rights to wood, 
pasturage, or other produce. Under the protection ofthe system 
of equal rights for all, the forests prosper and the commune 
accepts successive measures of improvement, working plans, in- 
creased rotations, efficient protection and so on. It is not once 
nor altogether that the communes consent to expenditure and 
economies on account of their forests, it is successively and gene- 
rally by force of the example turnished by one or two, whose 
Municipalities are endeavouring to do their best for their forests 
with the aid of the Forest Department. 

M, Broillard concludes his portion of tke article by an appeal 
to M. Cardot to add his opinion in support of the question of 
equal allotment. 

Mz, Cardot then continues the article in Part II]. He 
commences by expressing a donbt as to the possibility of limiting 
the number of animals grazed without, at the same time making 
some endeavour to assure a production in accordance with the 
requirements of the inhabitants. 

M. Cardot also doubts whether the mere limitation of the 
number of animals would be sufficient to bring the pastures into 
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a satisfactory condition. Ho maintains that it is not only the 
excessive numbers of animals grazed, but the total absence of all 
meusures of protection that has led to the present deplorable state 
of affairs, 

There are always natural causes of detorioration at work in 
thehills, In one placea landslip or avalanche covers the pastare 
with stones ; at another point the soil is eroded, and if nothing is 
done to prevent it, it will in time be cut away into a ravine by 
the water. Whatever the cause of the deterioration of the grass 
land, the cattle become more and more concentrated on 
parts which have escaped, thus accelerating the ruin of the whole. 
A time eventually comes when the area is no longer capable of 
supporting the flocks, and if these are the only resource of the 
inhabitants they must emigrate. 

‘An example is quoted of a certain village in the Hautes 
Alps in reference to which the writer, noticing the denndation 
which was going onall around it, remarked that “should he retarn 
that way in twenty years, he would hardly expect to find the village 
there then.” Within five years the inbabitants had negotiated 
the sale of all their lands to the Forest Department and at 
present the only house now existing there is tho Forest House, 
and tree growth is now beuinning to repair the damage done 
by man’s enrelessness and oxcessive grazing, Mountain grazing- 
lands require care and repairs very much the samo as a house 
does, if either are neglected for a long time ruin results, whereas 
by judicious repairs the damage ean be prevented, It is, however, 
the common property of all such communal lands to be cared 
for by no one and to become less and less capable of satisfying 
the wants of all. 

Restriction of grazing is not always sufficient to protect a 
disafforested hill from deterioration, due in great measure to the 
development of natural causes, nor yet to save the inhabitants 
from tho cruel necessity of emigration, A law to prevent 
abuses is no donlst required, but this must also be supplemented 
by legislative and administrative measures capable of ensuring 
the carrying out of such works of restoration and maintenance 
as may be required. 

‘The Agricultural and Sylvicultural Improvements Commission 
has already rendered signal service to the country in proclaiming 
the principle of allotment of pasturage. It remains for it to 
complete its patriotic work by indicating to the proper autho- 
tities and to Parliament the measures which ought to be taken to 
secure the carrying out in the pasture lands such works as are 
necessary to ensure for the mountains and their inhabitants the 
benefits of Pastoral Culture. 

The immensity of the task need be no deterrent. The 
work of reboisement and the correction of torrents appeared 
sufficiently difficult when the law of 1860 was first applied, 
neither difficulties nor expense have proved an obstacle in 
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case, [6 it any more difficult to re-establish grass where damaged, 
than it is to oreate a forest on denuded moving slopes? Is it 
more difficult to prevent the formation of ravines where this 
threatens, than to fx the beds of those ravines which are the out- 
lets of the reboisement areas? Is it any less useful, in short, 
to re-habilitate lands still capable of production, than to con- 
aolidate tained slopes? Tha reply to these questions is clear 
and it is time to consider what measures should be taken to 
ensure the desired result, 

M. Cardot after mentioning the possibilities of utilizing the 
Forest Department to help in the work of restoration, then dis- 
‘cusses the question of expense, and concludes by comparing France 
of the present day with the lavish luxury of Paris, toa castle with 
a brilliant drawing-room in which to receive its guests, and a 
tottering, tileless roof, supported by cracking, decrepit walls, and 
aske whether it is not time that some of the golden sap which 
congests Paris to such an extent as to give it brain maladies. from 
which every one suffers, should be diverted into the province. 

Finally he calis on the Commission to prepare a complete 
preiset of legislation as the “Régime pastoral” in doing which 

e states it will have prepared the way for one of the most 
important and fertile of all agricultural improvements. 


Life-history of the ‘Tun twig borer,"’ Magiria 
robusta. 


Early in Joly 1898, when the time arrived for the colleo- 
tion of win seed, it was discovered that the bunches of fruits 
on the tin trees at Changs Manga were covered with a spider- 
web-like silken mass and that the fruits contaiued no seed, con- 
sisting of mere empty shells, each with a round hole in it, the 
inside having been completely devoured. Entangled amongst 
the web were reddish-coloured excreta, similar to that of a lepi- 
dopterous insect, No living larve were to be found. but a fow 
empty chrysalis cases were found entangled in the web of the 
trunks of the trees. 

On September 19th it was bronght to my notice that the 
shoots of a clump of tin coppice had turned brown and were 
dead. These shoots were examined and it was foand that they 
were hollow, the whole of the pith having been eaten, which 
had cansed the shoots to wither. By splitting the shoots the 
onlprit was found, namely a lepidoptorous larva, about one inch 
long, bluish in colour with black spots and with short stiff hairs. 
A number of pupm were also found in the larval burrows, enclosed 
in adense white closely-fitting cocoon. I was informed at the 
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time that this damage was only found on the coppice shoots; but 
further examination showed that almost oer young tio plant 
recently planted out was attacked in a similar manner, von 
shoots on the large via trees wore also ullacked in this way but 
it was the young plants which had ebiefly suffered. 

The aitac< always appeared to commence from the axil of 
a leaf, the young larveo evidently having devoured the youn, 
bud and entered the shoot st the weak spot, from whic! 
@ mass of gummy substance had exuded, ‘erminal shoots 
destroyed, were often over a foot in length. Tais is serious 
damage to young plants, asit leads to the trees being forked, and 
ronders i slot impossible to obtain clean straight stems of any 

ight. 

SA number of larvae and pape ware collected. The first 
moths appeared on 16ch October, having been abont a fortnight 
in the pupal state. 

Remembering that itin fruit bad been found destroyed in July 
last year, search was made early in the spring to try aud Rad 
ont the cause. On April 24th, 1899, the unripe fruits were ox- 
amined, and it was found that they were already attacked and 
the culprit was discovered in a green unripe fruit, which it had 
entered by making a round hole from the outside. The culprit 
was a lepidopierous larva and was identified as being the same 
as that found in September in the tin shoots. 

On other trees, which wore still in fower, numbers of young 
larve were found on the inflorescences and were feeding on tbe 
petals of the flowers and young fruits, The young fruits were 
eaten bodily ; but older froits, whose outside hai become harder, 
were burrowed'into and the contents devoured, leaving nothin; 
but an empty ehell with a round hole in it. Having devouro 
the contents of one fruit, the larwe leave it and attack another 
one in the same way, The inflorescences wore covered with silken 
threads, in which were entangled excreta and pieces of partly- 
eaten petals. 

By May Ist, the larva were more or less fully grown and 
were to be found in swarms, on the trunks of the trees, and 
appeared to be searching for suitable places for pupating. ‘The 
tranks of the trees were covered with a dense mass of silken 
threads. A search was made for pups, but none were found. 
A nomber of larvm were collected and by 29th April most had 
papeted, ‘The frat lot of moths appeared on May 6th, the 
pupal state having only lasted one week ; and by May 15th all 
the pups had changed to moths. A few cases were also found 
in which win shoots had been tunnelled into, and with larva ia 
them, but this appeared to be very unasnal, and was only con- 
fined to cases where no flowers or fruits had been produced on 
the plants, 

Search was made for pupx on the trunks of the trees, 
where I felt convinced they would be found, but no pups could 


LIFE-HISTORY OF THE I'UN TWIG BORER. 369 


be discovered, which puzzled me very much. One day, however, 
May 27th, I stripped off some pieces of bark, and then the pup 
were discovered in masses, packed closely together. ‘They were 
quite invisible from the outside, being right underneath the 
Pieces of peeling bark. ‘The pupzw were caclosed in white cocoons, 
similar to those found in tin shoots. 

At the beginning of A igust it was found that larvae had com- 
menced to attack the tin shoots, and this completed the life-his- 
tory. From the above, it will be seen that there aro two genera- 
tions of the insect during the twelve months, as follows. 


Ist Generation, 


Larve—Appear at the beginning of April as soon as the tio 
trees come into flower, continuing umil avout the middle of May 
and feeding on petals, young fruits und ovules of the tan tree, 

Pupe—This stage lasts during latcer half of May. The 
pupw are red in colour, abont 3 in. long, and are enclosed in 
a dense closely-fitting silken cocoon and are found packed 
closely together in colonies underneath the peeling bars of 
main stems. 

Jmago.—The moths emerge from the pupm at the end of 
May and are to be found throughout June and July. 

1gs.—Not found; but are no donbt laid on leaves or 
stems of tin plants, 


2nd Generation. 


Larva.—Appear at beginning of August and coatinue in 
larval state until end of September. They tunnel into young 
succulent shoots of tua plants devouring the pith, which oausos 
the shoot to wither. 

Pupe.—This stage lasts during first half of October. The 
papa are enclosed in cocoons similar to the above, and are 
found in the larval burrows in the terminal shoots. 

Imago.—The moths emerge from pupa “about the middle of 
October, Lt is not known how long they live or when the eggs 
are laid. As the tin tree loses its leaves at beginning of No- 
vember, the eggs are either laid on the stems of tan trees and Hie 
dormaut throughout the winter, hatching into larve av begin- 
ning of April, or else the moths live through the cold weather 
and lay their eggs very early in the spring as soon as the 
young leaves of the tin tree bogin to appear. The former is 
probably the more likely. 

The larvee of both genorations are very destructive and at- 
tack and destroy, in each case, the most tonder portions of the! tan 
tree. Inthe Ist generation the tender?petals, youny ‘fruits and 
ovules are destroyed, and in the 2nd generation the larvee 
devour the pith of the youngest succulent shoots, causing them 
to wither. 
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Remedy.—On a large acale little can be done against this 
pest; but ey young plantations exist, much good can be done 
oy cutting buck ‘the attacked shoots carefully above a bud, at 
about the middle of September or jast before the larva pupate. 
‘The shoots containing the larves should be burnt to destroy the 
larv. The bud below the out will develop and produce | 
a shoot which will replace the old terminal shoot, and it will 
have the whole of Aj a May, June and July in which to pat on 
growth before it is likely to be again attacked. Tin grows 
rapidly and in a few years attains a good height, after 
which the damage is of no great consequence, as it is confined 
to branches, which will no longer affect the bole, During the 
first generation @ great many larve might be destroyed by col- 
lecting them from trunks of trees, about the beginning of May 
bbofore they pupate, or paps could be collected and destroyed 
by pecling off the pieces of bark containing them and burning 
thorn, Invany case if timber treea are roquired, it will be neces: 
sary to pruve them, otherwise the boles are forked very low down, 
The following diagram shows the life-bistory in a convenient 
form, 


+ =Imigo or moth; + =imago and egg stage ;— = larval etage; = Papal atage ; 
(qmmmilenotes, period during which insect in deatructive. 


The ogg stage and duration of the imago stage in the second . 
generation is donbiful. The larva when yonng has a reddish 
tinge with black spots, but when mature is a distinct blue 
colour with the black spots, It is about one inch long when mature 
and rather fat. The head is black and the body is clothed with 
short hairs, The moth is brown with black marke on the veins, id 
which ara not very conapicuoas wud lus a pearly lustre, It 
is about one iuch across the wings. The insect is described on 
pages 122 and 183 of Mr. EP. Stebbing’s book on Injurious 


Inseets of Indian forests and is figured on plate VIII of the 
same book, 


12th August 1899, B, 0. COVENTRY, 


Forestry at the Cape. 


The Roports of the Conservators of Forests at the Cape of 
Good Hope for 1896 and 1897 have been to hand for some 
time, but have been crowded out by pressure of other matter. 
They are naturally published a year later than the period they 
refer to. 
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‘There does not appear to be uny Central authority on 
forest matters, th> four Conservators, Western (or Cape Town) 
Midland, Eastern, and Transkei being severally, responsible to 
the Minister of the day or hour, Consequently, forest policy, 
though not the standing disgrace it is in Australia, is yet on a 
footing that is far from satisfactory to the well-wiskers of the 
colony or creditable to the politicians who keep it so. There 
is also a Ranger for British Bechuanaland. There is no gua~ 
rantee of permanence, either for the forest area or for the man- 
agement thereof, and there is no want of “enterprise” to take 
every advantage of the weakness of the Department. Under 
these circumstances great credit is due to the Conservators, 
Messrs. Hutchins, Heywood, Lister, and Henkel for the excellent 
results they have alrandy produced. 

Tho forest area of ‘the colony is extremely paltry, being 
+29 per cent, of the total area, and even this much is not assured 
from political and commercial attacks, A country like the Cape 
ought to have at least 25 per cent of its area under forest, and 
it is quite possible for this amonnt to be obtained without trench- 
ing on areas valuabls for agriculture, Jn support of hia state- 
ments as to the climatic benefits to be expected, Mr. Hutchins 
cites the well-authenticated case of the Santa Clara Valley in 
California, well-autbenticated in spite of the former absence of 
rain gauges. The valley is 60 miles long and 12 miles wide. 
It contains no less than 6 millions of fruit treea, mostly 20 ft. 
apart, and is thus, if not quite a forest, still something very like 
it. The oldest inhabitants assert that the climate has changed. 
Those who may choose to assert that it bas not, bave to explain 
away the awkward fact that for many years at first the trees 
could not be established jwithout irrigation, whereas at present 
irrigation is rarely resorted to. The rain fall is now about 22 


inel 


The revenue of the various Conservatorships runs to about 
£22,000, and the expenditure to abont £50,000. The profit, for 
it iv profit, is mostly due to planting. ‘There is good hope for 
a loountry that is stiff enough in the back to do this in spite 
of politics and commercial enterprise. ; 

There is another good point about these reports, viz. ; the 
whole basis and calculation of the Working Plan is fully ex- 
plained, so that any one capable of understanding such matters 
éan know what is being done and have the chance of criticising 
it. 

Owing to tho destruction of the isdigenous forests, the 
Cape department finds itself under-the disagreeable necessity of 
doing things it does not like; for instance, cutting up splendid 
timberjtrees like yellow-wood for railway sleepers. ‘This “yellow- 
wood” is almost the only common name of a tree that is not to 
be found in any of the lists given ; possibly it is the same as 
“upright yellow-wood * or simply “upright” (Podocarpus 
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Thunbergii). At present, the colony has to send annually about 
a quartor of a million sterling out of the country for sleepers, 
which it is quite capable of producing on its own land, and 
would have been producing had ordinary care and foresight 
been exercised from the first. To meet the future demand for 
sleepers, &c., great plantings and sowings are going on, mostly 
of cluster pine (P. Pinaster) round Cape Town, Five or six 
tons of its seeds are used annually, Some hundreds of pounds 
worth of seeds are sold to the public at cost price, ia order to 
encourage planting by farmers and others. 

There is also a Planting Act, under which municipalities 
may spend money on planting and ‘are reimbursed one-half the 
cost by Government. This system seems generally to work well, 
but the Cape Town Municipality would appear to have been 
wasting its own, and the Colony’s money on the ‘* penny-wise- 
pound-foolish” principle to such an extant as. to call for inter- 
ference. Municipalities in general are not unmixed blessings, 
and this one seents no exception, In the present case, the Cape 
Town water-supply is not all it might be, and will’ certainly 
hhave to be largely inereased in the future, Accordingly, large 
plantations have been made on Table mountain, and the lower 

ortion thereof was mostly afforested, when the Town Council 
influenced the Minister of Agricultures so that further planting 
was stopped, Some crank or cranks bad alleged that treo- 
planting wos not favourable to water conservancy, It may be 
remembered that there were not wanting wiseacres who said 
the same about the Bombay water-supply at Tunsa. It is evi- 
dent that impounded surface water cannot be as clear and pure 
as spring water, and the Table mountain water seems to be 
brownish, but far worse is tho water from George and other 
sources of supply that are on open land. There are, however, 
solid facts bearing on the case. The “Silver” river near George 
was so culled from its former crystal quality. Since the forest 
was destroyed, it has became brown aud_repulsive-locking. 
The Swart, Kaimans, Touw and other rivers now ron with 
discoloured water, riso and fall rapidly, and ran nearly dry in 
the hot weather, all this since the forest disappeared. As one 
travels further to the Glebe river at Knysna and westward to the 
Storms river, the forest ia still standing and the rivers run crystal. 

Among’ the most remarkable points discussed in the Reports 
must certainly be considered the experiments on the rate of growth 
of cluster pine (P. pinaster), stone pine (P. pinea) and blue 
gum (Eucalyptus globulus). "At Plumstead, a3 representing a 
good average of the Cape Flats, two determinations have been 
made, Mr. W.N. Brown made the annual avre-increment to be 
380 cit. This was so large that Mr. Hutchins made fresh 
measurements, and arrived at 342 cft., which certainly appears 
little less than marvellous. The figures are worth quoting ;—~ 

Area measured *212 acres aged 14 years 
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Stock 311 trees =1467 treas per acre 

Total stock on area = 1787°06 (ideal cylinder-contenta) x 0-65 
(form factor) = 1129-08 eft. 

Stock per acro= 1129-09 cfs. + °212=5325'89 oft. 

Yearly increment of average tree= 1120094311 +14 
=°26 oft. 


Yearly acre-increment=5325°8! 
. 380°42 i 
Do do in tons" ee 


=11-80 tons green wood. 


or $8042 36-06 (op. gravity) 612 tons dry wood. 


40 

The specific gravity of wet wood was got by cutting and 
weighing 6 logs, each 4 ft. long. The woight was 265 Ibs. The 
moan dismoters were taken and gave a mean sectional area of 
995724 aq. ft. equal to 3982896 oft. Whence sp. gravity 
= FR 8653 Ibs. per eft. 

The specific gravity of dry wond was obtained from the mean 
of two old and well seasoned spocimons, and found to be 86:06, 

The form factor was obtained by felling 22 trees, taking their 
girth, height. and weight. The cubic contents were obtained 


from the weight divided by the specific gravity = —398, 
= 5656 oft. 
Honce form factor results from AB Gl eae 5 
Tho blue gum (Z, globulus) in the Ceres Road plantation 


gave similarly good results, the figures being as follows:— 

Area 1 acre, 11 years old, planted 5 by 5 ft. 

No. of trees 466, containing 3545°66 oft. 

Annual acre-increment=322'33 c! 575 tons of 56 oft. 

Average ansual individual inerement="69182 eft, 

Ideal cylinder-volume= 7402°23, 

Form factor obtained trom 20 trees—-479, 

Actual stock =7402'23 x -479=3545-66 cft. 

Annual acre-inerement= 58586 _.399-38 

Specific gravity=70-03 lbs per oft, green. 

The above sore-increment is considered to he only fair 
growth for bine gam, 

The acre-increment given by the whole of the first crop at 
Worcester (Cape: plantation was as 332 cft, per annum. The 
coppice regrowth at the age of 5 years gave an acre-incre- 
ment_of 457 oft. 

The Stone pine on a farm at Somerset West, calculated as 
above at the aye of 42 vears gave an unoual acre-increment of 

249 9eft timber=71 tons 
50-7 cft. firewooi==1-48 tons, 
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A good desl of drift-sand embankment work is in hand, for 
instance on the shores of False Bay, whore a coast dune similar 
to that of the Gascon Luuds is in process of crealion, The 
grass called Marram (Ammophila arundinacea), used in France 
and Pyp grass (Ehrharta gigantea) together with wattles and 
certain native plants are used for the purpose, The Marram 
grass appears to be a failure at Port Hlizabeth, and may not 
succeed at False Bay, where the temperatare is higher and 
the rainfall less than in Gascony. Pyp grass seems to be the 
hardier of the two. The Eerste river reclamation has been 
abandoned on the score of cost, though the work waa quite ane- 
cessful, The Railway used to carry about 1,500 truck-loads 
annually for a distance of 18 (?) miles at $d per ton-mile. The 
doubling of this rate led to the stoppage, and though the Rail- 
way was willing to revert to the old conditions, it has been 
decided that there is better work to be done than to spend £10 
per acre on creating land that will, with a rainfall of 15 inches, 
not be worth more than 10 shillings per acre, At False Bay, 
the grass is plunted 2 ft. apart in rows 6 fi apart at a cost of 
£38 Lls Td. por were in some cases, in others it only costs 25 to 30 
shillings, plus fencing, if necessary, in each case, Wire fencing 
here costs about £4 per acre. The system of disposing of town 
refuse by fixing loose sands with is is a most excellent one, 
killing two birds with one stone. Unfortunately the coat of car- 
riage soon comes in as a limiting factor, The refuse itself ap- 
parently costs about 10 shillings per truck (at erste river at 
any rate) and its distribution on the ground may cost as much 
or more, There is a large number of plantations and an immense 
amount of work is being done in sowing snd planting. With 
them, kerosine tins, tar'ed for preservation, seem to oceupy the 
place of our basket-planting, and give great satisfuction. They 
also prepare uursery beds by making a solid bed of cement, 
conerete, gravel or clay, on which the nursery soil is spread 
to the depth of a footor so. 

Insects and plant diseases sometimes cause great havoc, 
for instance in the Stone pine, in Acacia melanorylon. which 
was uearly exterminated 20 yeurs ago by the Dorthesia pest, and 
therefore cannot be grown pure, &c., &o. This A. melanoaylon 
is what they call blackwood, Indigenous to Australia, its sbade- 
bearing qualities allow it to be now used at the Cape for 
underplonting and interplanting sparsely stocked areas, In the 
Nilgiris it could not be grown pure on account of a Loranthus 
parasite, 

The following list of indigenons or imported trees may bo 
useful for the pur) ose of collocating the common and scientific 
a of a few of the more important species now grown at the 
‘ape, 


FORESTRY AT THE CAPE. : 389 


Botanical name. Common Name. 
Kei apple. 
Silver’ wattle, 
+» decurrens. Black 
>. melanoxylon. Blackwood. 
Apodytes dimidiata, White pear. 
Callitris arborea, Clanwilliam cedar. 
Curtisia faginea. Assegai- 
Elwodendron croceum. Safran. 
Eucalyptus globulus, Blue gam. 
sf diversicolor Karri. 
es marginata. Jarrah. 
Gardonia Rothmannia. Kaarshout (of the Transkei.) 
Ocotea bullata Stink-wood. 
Olea laurifolia, Black ironwood. 
» verrucosa ? White, 
Pinus Pinaster. Claster Pine. 
» pines, Stone 
Podocarpus Thunbergii. Upright Yellowwood. 
‘ elongata. Onteinqua —,, 
Ptorocelastrus variabilis, | Kerschout. 
Pteroxylon utile. Sneezewood. 
? Kamassi or Cape or 8. African 
Boxwood. 


Of the above, the Clanwilliam cedar, sneezewood, stinkwood 
and yellow-wood are those of the first and greatest importance. 
Kamassi is not really boxwood, but is alleged to be even superior 
to it, and the dealers in real boxwood, grown on the East Coast 
are desirous of prohibiting the use of the term “box” as applied 
to Kamassi, About £1,800 worth of Kamassi are sent to Burope 
annually, some of it in the form of peg-tops. 

It is impossible totouck on all the interesting points in the 
Reports, fires, revenue from game licenses, plantation profits, &. 
Cape Town is fortunate in having an area of 8,000 acres situate 
within 4 miles of the city. There 6 to 8 tons of cluster pine seed 
are sown yearly and it is expected that if two-thirds of the area 
js dovoted to this purpogg, the anuual supply of sleepers will reach 
1,40,000, thus releasing The Knysna forests from being plundered 
of good rawyer’s timber to be wasted as sleepers, ‘There will 
be the rest of the area and the waste of tho sleepers to supply 
firewood for Cape Town. The planting of blue gum coppice by” 
Jand owners is strongly recommended, as it is shown that one acre 
of blue gum in fair growth can furnish a continuous enpplyof no 
less than ten tons dry weight of fuel annually. Tho cost would 
be about £7 and the profit avout £15 a year. 

The Gnancial aspect of the question bardly concerns ns 
much in India. Mr. Hatchins, however, does not hesitate to de- 
clare that it would be easy to make the forests pay off the national 
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debt of the colony, besides keeping much gold in the colony, 
and making it at the same time more self-supporting. England 
pays yearly no less than £14,000,000 for imported timber, which 
she could and ought to produce for herself, but hor happy insolar 
position fortunately saves her from climatic consequences. She 
will not always Le able to import to this extont. Other countries 
are becoming exhausted, and more and more jealous of the rem- 
nant. Even if she could always import easily she loses a very 
honest and hardworking class of population. In Germany there 
are a million of strong men who live by forests alone, and anothor 
3 millions who live by handling forest produce. In fact 12 per 
cent, of the population depends on forests It is thus clear that 
tho utmost argency attaches io the two questions of increasing 
the forest area up to 25. per cent. if possible, and of placing that 
area, as far us possible, in safety from the schemes of political or 
commercial banditti, No country can be well governed so long as 
its forests and forest policy lie at the mercy of men who care 
little, and know atill less, about the forest need of the country 
and who may be one year scheming politicians, next year grasp- 
ing | financiers, and “the year after bald-headed philantaropic 
ists. 


FG, 


Aq Elephant adventure. 


Some time ago I wrote a mild protest against the inordi- 
nate amount of science and the poverty of shikar in the Forester, 
L have been congratulating myself on the result ever sinco as 
have enjoyed the articles since published on sport immensely ; 
the letter written long ago in a spirit of levity has now, liko a 
badly-thrown boomerang, smitten the fifrson who launched it, 
as } have since been thinking that I onght to do something to 
repay the enjoyment given me by “Zoologist” and others—a tender 

conscience, alas! All my friends know my unconquerable modesty 

so it will only surprise my enemies that this short yarn does 
not set forth one of my many deeds of derring do, bat only 
recounis one of the mighty deeds of my vest friends—a heroine— 
my bull terrier. 

At tho end of the cold wonthor two yonrs ago I had beon 
having a long day at that intensely interesting and most usefal 
work, conducting linear valuation surveys through the teak 
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forests of my division, for the purpose of estimating the mature 
crop in a reserve. of which the area being an unkuown quantity, 
anywhere between 80 and 100 square miles, the resuit was likely 
to be one that Americans would like to swear to asaccurate. I had 
jast shut my book, toid the coolies to dry up and had started an 
what my honter said would be a short cut to camp, We bad not 
gone far when I saw fresh tracks of a solitary bull bison, and. 
thinking there would be still time before dark with any Juck to 
come up with him, I told the cooolies to yo straight back to camp 
while self and hunter, one coolie and my terrier went after the 
bison; my honter had his licensed, best action, non-rebounding 
lock, single, converted Brown Beas, and went ahead tracking, 
Thad a 12 bore Paradox and came second, the coolie followed 
some 50 yards behind with the terrier in a leash, The track 
was jike ail tracks, ani need not be described till after about 
three-fourths of a mile it entered an old ponzo,* very dense with 
ereepers. each of w! seemed to grow a strong hook with 
which one could catch a salmon, and the alagah hin flourished 
after its kind. In fact an ideal place for a crusty old bull to lie 
up in; just as we got to the edge my hunter stopped und pointing 
to the track of an elephant whispered “To-day.”-1 replied © ab 
present we are after bison and Lam not going to tackle elephants 
with a 12 bore Paradox, in this sweet patch a bison is bad enongh, 
it will give au aged pareut an excellent chance of guiting somes 
thing out of the Indian Government, my huge balance in the 
Forest Officers’ Provident Fund to wit, so go on.” However, we 
had only gone about 100 yards, very cautiously, when I was 
startled by 2 ponderous sigh, we both stopped at once and peering 
through the undergrowth we saw the immense hind quarters of 
an elephant about 6 yards off. ‘The huge beast was nonchalantly 
pouring dust on his back with his trunk and it was this sound 
which had attracted our attention. The chance was too good to 
be missed, I signed to the hunter and we crept back to the eoolie 
with the dog, and told the former what was ahead and that he 
was to wait with the dog and on no account to let her go. I then 
crept back to where we had gcen the elephant ; he was still there, 
but wishing to find a more vulnerable-looking spot than the root 
of his tail L started crawling round to the side. I had just got a 
view of a beautiful gleaming pair of white tusks, when I heard 
fa pattering on the dry leaves behind me} looking round I saw 
my bull terrier, her eyes blazing with excitement, her hair erect, 
she could see I was after tomething and wished to get a bite in, 
In vain I made a grab at her as she went past, but the rest 
baffles description, I heard a tempest of barks, terrified and pro- 
longed trumpeting, combined ‘with o noise as if w steam mowing 
machine was at work in that ‘* ponzo,” I thought that directly 
the terrier found her antagonist was a stone or two above her 


* Deserted Taungya or temporary cultivation clearing. 
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fighting weight, she would run back to me, arid I imagined her 
running between my legs, with the enraged tusker in fall ory, 
winning tusks down, and the picture pleased me not. I looked 
harriedly round, the Chins had cut every decent tree down— 
L have since been absolutely orthodox on ‘the subject of yacutting 
and the destruction of the forests—the biggest tree was a Yamene 
(@natina arborea), it had been badly felled and had 8 very 

lecent stool shoots, about 18 inches in girth each. I went up those 
B sticks quicker than a wooden monkey goos up a string in the 
strend, and my hanter fled up an adjacent creeper, balancing bim- 
aelf between that and a small tree, looking all the world like a 
Hulu. Then [ had the front seat, or rather stand, at a most 
exciting scene, the tusker seemed terrified and was pransing 
round like a top, his trank curled in a tight kaot and trampet- 
ing for all he was worth, the terrier making ferocious rushes 
at him and apringing forward to try and get a grip; the tusker 
would then charge, as the dog retreated dig ferociously at her 
with bis right tusk, the dog of course being by that time « yard 
farther off; this waltz was coming unpleasantly near my three 
sticks, so I loosed off into the elephant’s head, alas, too high, 
but it started’ him off away from me like a runaway locomotive 
and the terrier shrieking with delight went after him, 1 breathed 
sigh of relief, elephant-baiting is the finest bit of excitement to be 
ot in Asia, but next time I want a heavier gnn or safer seat; f was 
just preparing to shin down my coppice shoots when I heard the 
din rapidly re-approaohings that infernal dog had headed the beast 
and was snapping along side, the elephant’s tusks being pointed 
straight for my poles, I let drive rivht and left, Brown Bess 
roared to my right and the elephant, thank heaven, swerved away 
to the left, making off this time not to return, We climbed 
down and after about 5 minutes the terrier turned up, tongue 
out, fearfully pleased with herself ; she had utterly defeated the 
king of the forest, routed him trunk and tusks. I went back to 
the coolie, he explained that he had gol frightened, climbed a tree 
end let the dog go, the elephant we never heard of again. After 
eorrowfully kicking the coclie we returned to camp. 
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Erythrina Indica. 


Two late articles in the Indian Forester on the geographi- 
cal distribution of this tree, induce me to say a few words on 
the subject. As correctly stated by Kurz and Prain, it is a 
sea coast tree and its bome is the Sundarbans, the coast of 
Burma, of the Andamans and Nicobars, as well as of the Malay 
Archipelago and Polynesia. Like other sea coast trees, the 
Cocoanut, Casuarina, Thespesia povuinea, it bas from time 
immemorial been cultivated iargely in the inland districts 
of India and Burma, being a fast growing tree easily raised 
from cuttings, for the sapport of the Betel vine in the soath, 
and for its showy flowers in the north. In many places it 
has become naturalized, spread from self-sown seed and hence 
it is difficult to say whether it actually is indigenous inland 
When I wrote the Forest Flora in 1673, I was not aware of its 
being a sea coast tree. I had specimens before me from the 
districts mentioned but these specimens do not prove that the 
tree is indivenous inland. It is different with the following 
definite statements : 

1, Kurz, Forest Flora 1, 869: dry forests of the Prome 
district, 

2. The anonymous writer in Indian Forester, Vol. XXL 
468: dry hills of the Prome district in virgin 
forests, miles away from any village. 

B. Mr. Woodrow: in a Bombay swamp. 

4. G M.R., in Indian Forester, Vol. XXV. 110: common 
in the dry hil: forests of the south Thana Forest 
division, about 50 to 60 miles inland, away from 
towns and villages, also in the mixed forests of the 
Tansa lake catchment area, 

5. Talbot, List Bombay 1804. 71. In the deciduons 
forests of the Konkan and north Thana, 

6. Gamble, List Darjeeling district, 1896, 27: Khair and 
Sisu forest in the Terai, and banks of rivers in the 
Lower Hill Forest valleys. Also common in low 
waste ground near rivers in the Terai, 
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Wo will first discuss the Burma localities (1 and 2). Regard- 
ing the species Kurz could not have been mistaken. He had 
thoroughly studied Burmese trees and knew thom well. But it 
does not seem quite certain, whether he gathered the specimens 
of E, indica himself. The snonymous writer in the Indian For- 
ester of 1897 may, for all we know, be a great botanist, nay, 
he may possibly be one of the leading botanists of India, As 
he has not, however, revealed his name, he must not take it 
amiss, if woe think it possible, that he may have mistaken 
the species.* As far as I know, there are in Burma four species 
besides H. indica, viz., E. stricta, suberosa, ovalifolia and ltho- 
sperma all with largo scarlet flowers. For E. holosericea, Kura 
is, as pointed out by Prain, (Journ. As. Soc. Bengal, Vol. 65, 
LI. 72) a mistake, based. upon a mixture, leaves of E. lithosperma 
and flowers of £. ovalifolia, 

It is not likely that Z. lithosperma (Ye-kathit) should have 
been mistaken for J. indica, for it flowers while in full leaf. In 
the moist valleys of the Hpya and Khabaung forests, where it 
is common, the Betel vine being frequently grown on it, the 
showy acarlet flowers form a striking contrast to the dark green 
foliage. H. indica, like the other Indian species, is leafless while 
in flower. Z. ovalifolia (Kénkatbit), according to Kurz, is only 
found in the tidal forests and in the plains. There thus remain 
A, stricta (Taungkathit) and #. suberosa, and one of these may 
possibly have been mistaken for B. indi 

fe 


» indica, 

now come to the Bombay localities, mentioned under 3, 
4and 6. On the west side of the peninsula 2 species only 
besides 2. indica, ore knowo, £. stricta and suberosa. Their 
characters are so clearly given in Talbot's excellent list, that it 
is hardly likely a mistake could have been made, The Bombay 
inland localities in the Thana district, in the Konkan and in 
North Kanara must therefore for the present be accepted as 
proof that the tree is indigenous at a distance from the coast in 
that purt of the country, And the same must be said regard- 
ing the habitat mentioned by Gamble in the Darjeeling ‘Terai and 
outer valleys, where he also mentions a second. species, probably 
E. suberosa. 

For the present, therefore, we may assumo that Erythrina 
indica ia indigenous in certain inland localities of Pegu, Bengal, 
and Western India, There are many other trees, shrubs and 
woody climbers which are commonly regarded 9s seacoast plants, 
but which undoubtedly are also indigenous inland. From Pro- 
fessor Schimper’s important little work on the seacoast vegeta- 
tion of India and the Malay Archipslegot I will quote“the 
following apecios, 


* We have looked up the reference, The anonymous writer was a forester 
and not a hotaniet ; apparently also he based his atsertion on Karz's authority 
only Wo his evidence may be dnregarded. Hor, Eb, 

Die Indo-Malayitche Strand Fora, Jena, 1801, 
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1 Dodonea viscosa,—Linn, common on the coast: Bri- 
harikot, Amherst to Mergui and the Andamans, According to 
Schimper a seacoast species of the Malay Archipelago. Inland, 
common in the Punjab, Beluchistan, on the Sandstone hills, 
(Pachmarhi, Bori) south of the Narbada river, the Chanda district, 
the Deccan, Nilgiris and Pulney hilla 

2 Cesalpinia Bonducella.—Fleming (0 Bonduca, Roxb ; 
Kura F, Fl. 1, 406), a cosmopoliton sea coast species, at the 
sume time undoubtedly indigenous inland in India and | Burma, 

3 Mimusops hecandra—Roxb. On the const at Amberst, 
Sriharikot, but also indigenous inland on the sandstone hills 
north of Bori aud the Chauda district, Schimper mentions other 
species of Mimusops as littoral. The species of this genus are 
not easily identified, 

4 Vitew trifolia—Linn. Sea coast of Ceylon and, according 
to Schimper, of the Malay Archipelago and elsewhere. Inland, 
indigenous in Burma and India, 

5 Randia dumetorun.—Lamk. Coast of Ceylon, Sriharikot, 
and according to Schimper on the coast of the Malay Archipelago 
and south China, A common inland shrub of India. 

‘Tha following I only know as inlund species, but Schimper 
classes them as sea-shore plants of the Archipelago. 

Dervis scandens, Benth, Entada scandens, Benth and Wood= 
fordia floribunda, Salish, (WW. fruticosa, Kurz.) 

‘ost species, which have their home on the sea coast, espe 
cially of tropical regions, are cosmopolitan, the study of the inland 
homo and the hiologicai characters of their speoies therefore is 
interesting and hence I have ventured to draw attention to this 
subject. As to Hrydhrina indica, more information regarding the 
inland localities, where it is indigenous, would be interesting, hence 
1 take the liberty, for ready reference, to state the characters by 
which the different arborescent Indian species of this genus may 
easily be distinguished, 

I, Flowers when leafless, calyx spathaceous, 

1. E, indica.—Lam., Leaflets ‘entire, glabrous. Calyx lin. 
long, contracted and S-toothed at the apex. Wings and keel equal, 
one-fourth the length of standard. 

2, E. stricta—Roxb. Leaflets entire, nearly glabrous. Calyx 
+ in. long, keel half the length of standard, wings much smaller. 

Ll. Flowers when leatless, calyx campanulate or turbinate, 
limb truncate, or spht into. several divisions. 

E. suberosa.— Roxb. Branchlets, underside of leaves and 
inflorescence densely clothed with long soft, bi—or trifurcate hairs. 
Leaflets entire or sinuate-lobed. Calyx turbinate, 2-lipped, keel 
hait the length of standard, wings minute. 

4 B, vvalifatiu.— Roxb, Leaflets glabrous elliptic, silvery white 
poneuth. Calyx campanulate, splitting irregularly into 2 or 
more unequal divisions. Corolla dull purple, standard Lis. long, 
keel lin, wings Zin, long. 
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& £. arborescens,—Roxb, Leaflets glahrous, from a cordate 
base broadly ovate, acuminate. Calyx turbinate, limb 2 fid, 
standard more than twice the length of keel, wings minute, 
Outer Himalayas, 4000-7000 fi, 

IT] Flowers with the leaves, nalyx eqnally twaslipped. 

6 EB. lithos; erma— Mig, Leaflets glabrous, ovate, acuminate, 
stipellary glands large, oblong. Lower portion of pod seedless, 
flat; upper portion shorter, narrower, with 1 to 3 seeds. 

D, Branois 


The production of Sandal-wood 


In the “ Forester” for March last, there appeared under the 
above title a paper to which the Government of India, in con- 
nection with the growth of the tree in Coorg, has since directed 
attention, I do not pretend to such a knowledge of the subject 
as is possessed by other Forest Officers who have served long 
in Mysore and Goorg, But { have been studying tho question 
for some little time ; and if you can afford me the space, | shonld 
wish to discuss some points touched upon in the article, both 
because the writer did not, perhaps, fully realise the general posi- 
tion as regards sandalwood production, and because others may 
be tempted to continue the discussion of a qnestion of real 
interest and importance. In my remarks, I shall confine myself 
for the most part to the sandal-producing belt of the Mysore 
plateau. Tho conditions in Coorg influencing the growth of the 
species ara identical with those obtaining in parts of Mysore. I 
have little knowledge of the sandal resources of the Madras and 
Bombay Collectorates bordering on Mysore. The quantities, 
however, of the wood annually sold by the Forest Departments 
in these Presidencies appear to be smail, ranging from 100 to 200 
tons in all. Mysore sandalwood greatly proponderates in the 
East Indian trade. ‘The Stato is the natural heme of the species; 
and very probably sylvicultural methods or measures of conser- 
vanoy, successfuly applied in Mysore, would be equally successful 
in the adjoining British distri 

The article of March maintains that there are as yet no 
fixed opinions as to the best means of assuring a sustained 
yield ; that the proposal to allow the holders of revenue-pay~ 
ing lands to participate in the profits derived from sandal 
growing on their fields is Utopian and not likely to foster the 
reproduction of the species ; that the attempt to raise sandal in 
regular plantations should not be abandoned; and that the tree 
should be introduced by seed-dibblings thraughaut reserves 
suitable for its reception. 

To the last proposition no objection seems possible, provid- 
ed artificial (as opposed to natural) sowings are required at all, 
For, so far as my experience goes, wherever, in tha com- 
paratively narrow sandal-bearing belt of country, a forest is 
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really suited to the growth of the species and can be - protected 
from cattle and fire, there will the tree be present, plentifully- 
seeding and reproducing itself naturally. Nature. ziked by the 
severe penalties for sandal destruction enforced during the last 
100 years and more, appears long ago to havo introduced the 
speciéx into all the areas best suited to the tree. No doubt 
there are tens of thousands of acres, coffee estates and arable 
lands, where the species once throve but no longer exists and 
where it could easily be propagated. But I venture to think that, 
given a strictly conserved forest, apparently well enited to sandal, 
yet in which sandal has never grown in natoral conditions, 
efforts to grow fine trees are most unlikely to succeed. One of 
the most marked characteristics of the species is the contrast 
between the robustness of its habit and the readiness with whic! 
it reproduces itself under natural conditions and its sensitives 
ness to human intervention of any kind, Thus, self-sown seed- 
lings may be observed growing like weeds in garden pots con~ 
taining flowering and foliage plants. Yet experience shows that 
had seed, from the same parent trees, been simultaneously and 
carefully sown by hand,the results would not have been so good. 
There are exceptions, of course. Nobody bas asserted that sandal 
cannot be grown from hand sowings or plantings. ‘The species 
has been introduced with admirable results so far into the 
arina plantations. But ultimate success cannot be predicted 
with any confidence. The conditions of growth in the plantations 
are. as I propose to show. both abnormal and temporary. Eyery- 
thing is in the experimental and transition stage. Mature sandal 
from hand sowings does not, it is believed, exiat in India; and 
we know that sandal, on the Mysore tableland, is never found 
growing naturally under the conditons in which, with less or 
greater success, wo have been attempting to make it grow in the 


»— rocular plantations. 


In discagsing the future of sandal, the writer of the article 
aforesaid deals with the three following sources of supply :— 

(a) ‘Trees near cultivation, in hedgerows, on grazing grounds 
or private lands: 

(®) Trees in reserves grown either vaturally or by cul- 
tural operations aiding natural reproduction ; and 

(c) Troos in regular plantations. To these i would add; 

(d) Trees in the extensive district (i.¢, nominally pro 
tected) forests and in all waste lands, the property of Government. 

Now, the writer of the March article, while admitting (a) to 
have been an important source of supply in the past. would not 
rely on it for the future But his premises were, in some degree, 
mistaken, and it seems to me that his conclusions can be reason- 
ably objected to. Why should not this source of supply be as 
important in the future as in the past ? Unquestionably I 
think because, at the close of the nineteenth century, the Gov- 
ernment sandal monopoly, as at present enforced over private 
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lands, is un anachronism and the people will not tolerate it 
much longer, A century or so ago, when there were no village 
schools, and when Tippoois stated to have punished sandal damage 
with the loss ef alimb (including sometimes the head) the posi- 
tion may have been intelligible and defensible enough. But at 
the present day the ryot has no longer the same reverence for 
the sandal tree. f he allows a seedling to persist and grow 
up he incurs the liability of protecting it and of answering for 
all damage done tothe tree, "If he successfully protects the tree, 
what does the Government give him in return ? Nothing. Under 
the present rules, the ryot is permitted to remove by the plough, 
in Bond Ado cultivation, sccdlings less than three feet in height. 
But he isnaturally careful to remove as well seedlings growing 
in his hedges and enclosures and there is at present no practica- 
ble means of hindering him from doing so, He now fully realises 
the onerous and one-sided nature of the monopoly ; and the conse- 
quence is that unless there be « change of practice, sandal in private 

joldings will soon become rare and eventually extinct. The article 
treats of a rroposal to induce the ryot to raise or protect sandal 
trees by promises of payment 50 or 60 years hence, and assumes, 
if I properly understand, that areas under class (a) aro, or will 
be “roamed over by cattle and goats, where the plants ran the 
constant risk of being eaten or being burnt by jungle fires and 
of being hacked down by the villagers.” No wonder, then, that 
the project of growing sandal under (a) was treated as chimeri- 
eal! There is, however, no question of inducing a tyot to do 
something by offering to pay money to his posterity. Ho would, 
like most people, greatly prefer cash down, and that is what was 
proposed ; namely, to grant, in Coorg, a ready-money and suffi- 
ciently liberal payment based on the estimated valne of each tree 
uprooted. If a 10% payment be mado (thns reducing the nett 
profit to Government from 90% to 80%) the ryot would have 
every inducement to grow and to protect sandal. A few good trees 
would pay for his land assessment several times over, He clear- 
ly would not “hack down” anything so valuable to him. Fires do 
not overrun private iands and neither, generally speaking, do 
cattle and goats. It is in fact almost as easy for the ryot to 
raise and to protect, as it is for him to destroy, sandal in his 
holding. Those who have local experience, foresters, district offi- 
cials, planters and othors, appear to be of this opinion and to 
agree in thinking that, in default of a ryot’s share, there will soon 
remain few trees on private lands, Trustworthy evidence on the 
point would be easily procurable in the Civil and Military Station 
of Bangalore, whore the monopoly is in fall force. When advo- 
eating the grant of a share to Coorg ryots, | was unaware that 
the late Conservator of Forosts in Mysore had moved in the 
same direction and that, in 1875 under British rule, orders 
had actually been issued to allow the ryots to participate in the 
profits. The rules, however, were not put in force, and the Chief 
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Commissioner: asked the Government of India to cancel them on 
the grounds, amongst others, that they “would be productive only 
of embarrassment and dificultics, and that they would afford con- 
‘siderable facilities for fraud against Government, whose monopoly 
‘ of the sandalwood is adequate to secure its interests, so far as 
“regards the preservation in localities where its growth is free and 
‘ unimpeded.” (The italics are mine), But the Government of 
India demurred, thought the rales were a move in the right 
direction, and in their letter (No 875, dated 7th September 1867) 
which has been publisbed, went on to say like a true 
prophet — 

“You say that the Government monopoly of sandalwood 
‘is adequate to secure the preservation of Kir existing in ovcu- 
«pied lands, and that the proposed rules would add considerably 
“to the present heavy duties of Amildars of taluks and village 
‘ officers, while in your opinion it is extremely doubtful whe- 
“ther they would work efficiently in practice, But it appears 
“to His Excellency in Council’ that tho fact of there being a 
‘Government monopoly cannot alooe be expected to suffice for 
‘the protection of the seedlings and young trees, Jt is un- 
+ derstood that the sandalwood grows best on fields and in hedge~ 
* rows, and it is obviously the interest of the ryot rather to destroy 
“than to preserve the trees growing on or near his fields, It seems 
‘unlikely that the fear of penalties would prevent the occupant 
“of the land from destroying seedlings and young trees, when 
"he could do so with very fluile chance of boing detected, ond 
“it appears to be more than probable, that as the ryots become 
* year by year more alive to their own interest, the number of trees 
+in the hedgerows will decrease, The notification issued by Sir 
«Richard Monde tends to give the ryots a pecuniary interest in 
«tue protection of the young sandalwood trees in their fielis, 
_ “and it seems to the Governor General in Council that their pre- 
“4 gervation is more likely to be secured by the hope of reward 
“than by the fear of penalties.” 

Nevertheless, the rules were subsequently cancelled. The ob- 
jections taken, to them locally, appoar to have been founded more 
‘on administrative difficulties anticipated in their application, 
than on the principle involved) In any case, circumstances have 
greatly changed for the worse in the course of the last 25 years, 
and nobody with local knowledge cau any longer suppose thut 
the monopoly is sufficient to safoguard the preservation of the 
species, Whether the rules of 1875 will be reintroduced in a 
modified form is doubtful. There are very extensive areas of 
Government sandal-prodacing forests which, under an improved 
system of protection and working, may possibly suffice to meet 
all requirements, But Iam confident, to paraphrase your article 
of March last, that the justification for the concession to the 
ryot would be the “certain expectation” that reproduction would 
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improve and that the future sapply of wood thereby be increased. 
The only question at issue, it seems to mo, is whether the ryots 
would not grow more sandalwood than conld ultimately be absorb- 
ed by the market, I would leave this side of the question with 
the remark that in present circumstances, the only areas, with 
few exceptions, where sandal will grow well naturally, and where 
at the same timo it can be adequately protected, are private 
lands. 

Next as to (6) sandal trees in reserves, grown naturally or by 
cultural operations, there can presumbly be no doubt as to the good 
policy of fostering the growth of the apecien in reserved forests 
whore protection oan ba assnrad and where soit and climate are 
suitable, But where are such reserves to be found ? When abont 
1860, forest conservancy first received attention, and snbse- 
quently, tbe polizy was to take up and reserve forest tracts 
as free as possible from rights of user, and containing timbers 
valuable for construction, such as teak and rosewood, These 
forests never did nor could contain sandal, which it was 
thought might be left to take care of itself in virtue of the 
monopoly. Until recent years little eftort appears to have been 
mado to constitute reserves in the submontane and plains country 
comprised in the sandal-bearing belt Bot the advisers of the 
Government of India seem, for a number of years, to have enter- 
tained doutis as to the fature of sandal and from time to time 
they uttered warning notes as, for instance, in 1880 when it was 
suggested tbat “open jungles’ where the vatural tree exists 
should be reserved in Coorg. But the Indian Forest Department 
severed its connection with Mysore about that time and the ques- 
tion of fature supply has since not been so fully considered. 
During many years no forest, either in Mysore or Coorg, appears 
to have besn ‘reserved mainly in connection with sandal growth. 
At the present day, in the sandal bels, cultivation has been extend- 
ed, all Finds of forest rights or users have arisen ; and in both 
provinces the constitution of sandal reserves is no longer the 
comparatively simple matter that at one time it apparently might 
have veon. There are several examples, however. on the Mysore 

* platean which} conclusively prove: whet might be done for 
sandal by taking up “open jungles,” where the tree grows natur- 
ally, by limiting conservancy to fire-protection and the regulation of 
cattle grazing. A notable object lesson is afforded by the Deva- 
rayadurga State forest in the Tomkur district, mentioned at 
page 66 of Sir D, Brandis’ Report on Forest Administration in 
the Madras Presidency. This area bas, with the exception of a 
small fire in 1882, been continuously fire-protected since 1868, 
and the pasturage of cattle has been consistently regulated. In 
considerable portions of the forest sandal grows luxariantiy, with 
tull stems carrying the girth well up, The tree reproduces itself 
freely and, owing to the protection afforded and to the presence 
of suitable cover, dibblings of seed have given remarkably good 
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results, The principal species associated with the sandal are 
Albizzias, Acacias, Cassias, Ziziphus (aylopyra and Oenoplia), 
Enythrozylon monogynum, Canthium parviflora, Premna tomentosa, 
Wrightia tinetoria and Dendrocalamus strictus, The question even 
arises whether the conservancy, so far as a sandal is concerned, 
has not been too good, as the goneral ireo-growth appenrs in 
places to be too dense, But this defect can, without difficulty, ba 
remedied by thinning out relatively valueless stems whera the 
sandal has attained sufficient height of bole and is, therefore, no 
longer in need of special protaction, except, of course, from Bra, 
The main point is that in this forest, and in other areas naturally 
suited to sandal and similarly circumstanced (unhappily there are 
very few), the tree grows freely and healthily, simply because 
sufficient protection is assured to it, 

Taroing to (c), Trees in Regular Plantations, your article 
suggests that, before the plantations are condemned, it should be 
ascertained whether comparative failure is due to cultural mistakes 
in planting, &0, or to the absolute inadaptability of the tree to 
regular plantations, In this connection the following proposi- 
tions will perhaps be accepted as correct. (1) For many years, 
planting in “ regular plantations” has been tried. with great care 
under a variety of conditions and by different Officers of experi- 
ence, some of whom have devoted years to the work in Mysore 
and Coorg. (2) The “regular plantations” bave been costly. 
(8) They have as a whole so far given no definite results from 
which a probability of ultimate success, if the opzrations are 
persisted in, can bo foretold. (4) Many of thom have utterly 
failed or are at present in an uupromising condition, (5) Nowhere 
in India can self-sown sandal be found growing naturally in 
conditions approximating to those obtaining in the “regular 
plantations". (6) It has not been shown that regular plantations 
ara economically necessary in view of the sandal trade generally. 

‘Tho continuance of regular plantations will not presumably 
be advocated simply in order to prove eventually and at a grent 
cost whether sandal ean or cannot be heathily grown in such 
circumstances, ‘he justification for plantations must be, it is 
thought, a well-founded presumption that the operations are 
really necessary if the sandal supply is to be maintained and that 
they will ultimately be profitablo. But has that test ben applied 
to them, can their continaance he deemed necessary and indeed 
is planting under any circamstances required at all? I think 
not; or at least that planting ought not fo be necessary if proper 
means were taken to provide for the natural growth of the tree. 
I write of the sandal-bearing belt in Mysore, not of Coorg. In 
Coorg the sandal area is relatively of very small extent and tho 
conditions influencing reproduction are more unfavourable than 
in Mysore. generally. Probably in Coorg artificial reproduction 
by dibblings in suitable areas suitably protected (if suy svch can 
be found) will be expedient ; the more so as Coorg is a separate 
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competitor in the matter of sandalwood sales. But, taking the 
sandal country as a whole, the continuance of rogular plantations, 
even if promising well, would I think be open to question. Plan. 
tations other than those classed as “regular,” into which sandal 
has been introduced at a nominal cost, are mach more promising 
and, on the score of expense also, cannot be regarded in quite the 
same light. The cheap introduction of the spocies into the 
easuarina plantations has so far been successfu) to a degree which 
appears phenomenal judging from tho resnite scoured at so much 
greater a cost in Coorg. The casuarina trees seem to be ideal 
nurses to the young sandal plants which were dibbled in at their 
bases and which in many aroas are healthy and growing rapidly. 
In some oases the sandal growth is so rapid as to overtake that 
of the casuarina planted previously. ‘I'hus L recently measured » 
sandal tree 12 years old, girthing 18 inches and not less than 35 
feet high. The casuarina trees immediately adjoining, planted 
in 1887, wero slightly smaller. Nothing could look more promise 
ing. But, as has been pointed ont in the article of March, the 
problem will be to maintain conditions suited to sandal as soon as 
the time comes, as it very soon will come, to remove all the 
casuarina trees, ‘Tho casuarine is not suited to the Mysore plateau 
where the tree grows slowly and dies when young (at from 15 to 
25 yoars of age). The purpose for which ‘the plantations were 
formed no longer exists, and from a monetary point of view 
replanting is inadvisable. One difficulty is that while the cas- 
uarina fails to reproduce itself naturally the introduction under 
its shade or in conjunction with it of indigenous trees or shrubs 
is no easy matter. Endeavonrs to secure tho desired mixture are 
now being made, and on their result the persistence in good health 
of the sandal will probably depend. The curious point is that 
the sandal, which is all young and quite immature, is growing 
really well under conditions never naturally found on the Mysore 
tableland. We should probably, however, not be justified at 
present in drawing, as the writer of the article in the March 
number would do, conclusions from the casuarina-cum-sandal 
combination, and in applying those conclusions for the introduc- 
tion of the sandal tree into all suitable reserved areas, 

Lastly, comes (d.) sandal in district forests and other 
Government waste lands, The areas included in this category 
ave very extensive, ‘They comprise by far the, greater part of 
the sandal belt, excluding viliage common lands and cultivated 
holdings. Their extent, so far as sandal is concerned, is not 
known. Much of their total area is not under the management 
of the forest department, and a further portion, although nomi- 
nally suBject to certain rules of conservancy, is really not 
protected in any way. All the sandal-bearing lands in this 
class are subjected to firing and cattle-grazing without aay 
restriction. There is no doubt tbat sandal is disappearing from 
fring and other causes more or less preventible, the annual 
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loa of valuable wood is very great, Probably the total annual 
loss is not less than 2h lakhs of rapees of what may be called 
sandal revenue-producing capital value, Measures are contem- 
lated, whioh it may be hoped, will not merely lessen the annual 
Toes bat will much increase the growing stock of sandal trees, 
‘The bearing of the management of theso lands on sandal produc- 
tion in future is very important, Already, in some paris of the 
country, the fixed annual sale of wood is not collected so easily 
as once was the case; and this is the more significant when 
it is remembered that only dying or dead stems are sup- 
posed to be uprooted. How many have died from natural decay 
and how many have been killed by fre. or other injury is 
unknown. Tho main supply of wood has hitherto always been 
drawn from these arens (class @) or from private lands ‘elase a). 
The condition and prospects of both classes as regards future 
supply appear to be abont equally unfavourable, But while, as 
hhas been shown, an effective remedy could he applied to class 
(a), the efficient protection of class (d.) will certainly be much 
more difficult and, in the cases of some forests, may be impos 
sible, 

‘What is the average annual average outturn of Indian sandal- 
wood, Talking Mysore first, the average annual quantity of heart- 
wood gold during the 10 years ending with 1894-95 was 2,200 tons, 

ielding Rs. 7,87,000. The previous and subsequent sales were, 
Lowever, somewhat less, In 1898-99 the quantity was 2,061 tons 
yielding Rs, 7,86,000. Arrangements are anually made for the 
gale of 2,000 tons ; and this figure may be taken ae the annual 
demand on tho Mysore forests. In Coorg, during the decade 
ending 1897-98, the average yearly sale was 118 tons yield- 
Rs, 47,600. An enquiry instiiuted in 1898 showed that, from 
1890-91 to 1894-95 inolusive, the average yearly transactions 
from all sources amounted to 2,872 tons, the excess above the 
Mysore-Coorg output being attributed to sales of wood in dis- 
tricts of Madras and Bombay and to small imports from abroad, 
The total ennual demand may perhaps be taken at 2,800 
ton, of which 2,000 tons are furnished by Mysore. About one 
half of the wood is exported to China, Egypt, European ports 
and to the United States. Whether the foreign demand, so far 
as wood for oil distillation is concerned, will be maintained, is 
an open question Oil distillation has been started in Western 
Australia, whore an abundant supply of the wood (8. Cygnorum) is 
stated to be obtainable, and large quantities of Macassar and Vene- 
zuela oils have been latterly distilled. Competition to secure 8 
cheap product is keen, and small quantities of West Indian oil 
have, for that reason, recently been even imported into this eoun- 
t Analysoe, however, have proved the incontestable supe- 
riority of the East Indian product, and it may therefore be hoped 
that foreign competition will not permanently affect our export 
trade, 
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The question arises: can an annual supply of some 2,800 
tons of wood be assnred ? L believe it can be assured by ordi- 
wary measures of protection and without resort to costly planta- 
tions. It is simply imposeiblo to adduce at prosont statistios of 
value in support of this opinion.® Tho exact area of forest and 

~ other land capable of yielding good sandalwood is not known 
but is certainly great, relatively to the demand for wood, The 
trea census, which has been in progress for come years, is not re- 
liable. Even admitting the returns to be accurate, the prevalence 
of forest fires and other damage is such that the fgures are use- 
less, or almost so, in estimating what the condition of the stock 
will be 20 or 15 years hence, It seems probable that mach, if 
not most of the annual demand of 2,300 tons might he regularly 
furnished from assessed lands alone if the occupiers be given 

a personal interest in the costly wood. It is also certain that 

by the euppression of fires throughout the sandal-producing 

district forests and Government grazing savale the natural 
fopply. of the wood would be largely increased, There are 
laatly the reserved forests which, though relatively of small extent, 
are important, Taking the resources of the sandal-bearing belt 
asa whole, it is difficult to conceive of them as unable to furnish 
0 small a quantity as 2,300 tons o! wood annually f measures 
are taken to protect and increase the natural spread of the species, 
But if such measures are not taken, it would I think, bearing in 
mind what is going on, be unreasonable to expect that the present 
outturn cen be very long maintained, 

To maintain and, if desirable, to increase, that outturn a radical 
change of practice appears necessary. It is no longer possible to 
suppose that the monopoly safeguards the existence of the trees 
or that sandal forests may be fired or subjected to unrestricted 
cattle grazing with impunity. The case lies in a natebell. 
Sandal will grow freely if protected from cnttle and especially 
from fire: if not so protected it cannot thrive and must in the 
long run become extinct. The change of practice, it seems to 
me, should comprise (a) the grant to theryot of a share in the 
value of all sandal uprooted from his land for sale by Govern. 
ment; (3) the constitution of reserved forests out of such portions 
of the district forests and grazing linds as are not burdened 
with many private rights or privileges, and the application to 


* Since the above was written, = map, prepared in connection with the 
Paris Exhibition, indicates that the total area of the principal sandal-bearing 
‘tungte in Mysore in about 5,450 aquare miles. The largest belt, running from 
tha north-west to the south-east of the province, is about 240 mil math 
with a mean width of about 16 miles. The approximate ares over which sandal 
frees have 40 far been onumerated {s gow returned. at 2,722 equate miles, The 
number of trees enumerated between January 1896 (when the work was begun) 


and March 1809 is ss follows ~~ 
Dead trees 78,450 Mature trees 5,094,521 
Decaying trees... 1,320,380 Young trees 16,65,364 
‘The system of enumeration ia faulty {n various ways, and the figures are not 


to be rolled upon, 
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the reserves of strict rules for the prevention of fire and the 
regulation of grazing; and (0) the prevention of fire by every 
possible means in the remaining sandal-bearing district’ forests 
and waste lands. To carry out ‘a) seems to bea relatively simple 
wuattor;and itis not easy to undorstand in what direction the 
measure would endanger the monopoly enjoyed by the Mysore 
Government, Machinery to efficiently carry out (b) and (0) 
does not at present exist but will, it is hoped, be provided ere 
Jong. I have personally no donbt that were such a change of 
practice as has been outlined introduced and vigorously persisted 
in we shoald hear no more of the sandal supply being endangered. 

[refrain from entering in detail into questions connected with 
the cultivation of sandal. ‘The young plants certainly will notas has 
been pointed out, stand “drip.” The tree in all stages of growth 
except the youngest (say up to 10 years of age) seems to thrive 
best in nature when its crown is as free as possible and when good 
lateral protection is given to the stem, In default of lateral Aes 
the yomng or half-grown tree often assumes a bush-like growth, 
especially in poor and medioore goils, and this greatly deoranses 
its value, Possibly the iden that sandal likes the soil at the roots 
covered is due to the fact that a tree surrounded, as is often the 
case, by a low-growing thorny bush is protected from cattle and 
indirectly, from firo, It has boen noticed in some localities that 
the cattle eat up the grass immediately adjoining the busb, where 
the fodder is presumably of slightly better quality, and thus 
create a kind of fire trace. The hardiest and the best oil-pro- 
ducing sandal trees may be observed, with an admixture of other 
trees and shrubs, in poor, gravelly, woll-drained oftex ferragi- 
nous soils: the finest, so far as outward appearance goes, in hedge- 
rows (allowing a free head and lateral shade) or in well-protécted 
forests, such as that of Devarayadurga already mentioned. But 
totally different conditions are found in the casuarina plantations 
in which sandal is doing so well and which therefore are to some 
people, a kind of sylvicultural puzzle, 

J. L, PIGOT. 


The Ballad of the Railway Steepers, 


How do the sleepors 
Go down to the ph 

I went to diseover this 
Once on a time: 

‘And blessed with some leisnre, 
Til tell you in rhyme, 

Up on the mountains 
So blue aud so fac 

They aro felling the cedars 
And stont deodar, 

For yearly in Delhi 
‘The Managing Btaff 


jins ? 
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Demend good sleepers, 
A lakh and a half, 
For their metre gauge railway 
‘Which via Ajmere, 
Bears back the exile 
Toward England dear. 
The sawyers have shaped them 
‘With axe and saw 
Bix fect of longth 
Without knot or flaw, 
And the coolies have borne them 
A mile or go 
Down the steep home 
Of the buck and dos, 
Another mile 
Round the mountain side 
Ona man-pushed tramway 
The sleepers ride, 
Hence to the plain 
How shail they go 7 
For its still six thousand 
Feet below. 
Here down the steep 
Is a sledge-car road 
Fifteen sleopers 
Make a load. 
Give them a push 
‘And away they fly 
A hundred feet 
Tn the twink of an ey 
Or if you prefer it 
On wire of steel 
‘They can cross a valley 
With even keel, 
For twenty seconds 
Flying there 
‘Through twice seven hundred 
Feet of air, 
Now they meet 
An aqueduct 
Neatly against 
‘The mountain tucked; 
Breadth ten inches, 
Joluing strong, 
Downwards ever 
Tt leads along. 
So let water 
Do its part, 
‘Throw them in 
And give them a start, 
Sometimes swift, 
And sometimes slow 
With the wator, 


Along they go. 
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Here at length, 

They each the shoot, 
A thousand feet 

From top to foot, 
See the water 

Leap and gush 
Btartled oat 

‘By their downward rush ; 
Once again 

Ona gentler grade 
On they speed 

Through the forest shade 
Now they're nearing 

The valley bed 
Btream of the Kulni 

Watershed 
Over the stage 

Like boys at school 
In they plunge 

To a limped pool 
Now beware 

Of an awkward block, 
Fall six miles, 

Of shallow and rock, 
Line the sides 

With built-up sleepers 
And make the channel 

Narrow, but deeper. 
‘Then when the rest 

Of the army's gone 
Pall down the sentriss 

‘And pass them on 
‘Yet twice the moon 

Must wax and wane 
Ere the stream assumes 

Its wont again 
And the last of the fifteen 

Myriad hoard. 
Launches forth 

‘On the river broad, 
So from Kulni to Tons 

And Gons to Jumna 
Sails the mountain’s 

Late alumna: 
Past the Siwalike 

And through the plains, 
‘Till the Delhi ramparts 

‘At length it gains, 
‘Now take it ovor 

You Railway lot ; 
Let the sleeper sleep 

Tn its ballast cot. 
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ait Mucnanioat ‘tess of Ceyzow ‘Tumi, 


Lay it to rest, 
(Ht has travelled fax) a 
Tn the permanent wey 
Of the R. M. Ry 
ELF. E. W. 


MECHANICAL TRSTS OF CRYLON TIMBERS. all 


EXTRACT FROMTHE IMPERIAL INSTITUTE JOURNAL, 


REPORT ON THE RESULTS OF MECHANICAL TESTS APPLIED TO A 
SERIFS OF LOGS OF TIMBER RECEIVED FROM THE CEYLON 


GOVERNMENT. 


(By Professor W. C. Unwts, F. R. S,, Referee to the Scientific and Teohnioat 
Department of the Inperial Institute, 

‘The whole of the samples (22 in number) wero in a dry and well seasoned 
condition, but some of them had serious drying cracks ot shakes, No. 8 eample 
{Mandore), and No, 20(Halmilla) have a good elsstic range. No. 13 ie an 
exooptionally light timber and—as wonld be expected —of relatively low atrength. 
Gn the other band, No, 22 (Bedan) is very heavy timber of relatively great 
strength, No. 16 /Chomuntf) in rather heavier than No, 22, but it etrength ia 
not #0 
‘No. Ta Walnkina) isa rather light timber of good etrength. 

‘Tho following tabular statements give : 

(1) The heaviness of the timbers ; 

(2) Their resistance to shearing along the fibron ; 

(3) The crushing strength ; 

(4) ‘Tho tranaverss strength 5 

(6) T leflections observed in the bonding teats ; and 
(6) ‘Tne co-efficient of elasticity from the bending tests, 


‘Tasie 1, —Heaviness, 


a Ps ee eeamreesaraed 


No. of sting, | Tah ot Tibor 
it Ne f Timber. Loc: he yan 
Specimen, eens me 7) per cuble foot, 


Ceylon 


mean 
4141 


5465 
e262 
4dr 


1(e) | Sapo 
2 (0) | Pansh Ka 


seaeda 


3(e) | Gurakina 


64-32 


Serssgergee 


» 48°67 
He 59°70 
Hi oo71 
i 4611 


Szgars 


Margoss 
13 | Lucumidella... 
14 | Walokina. 


alg 


MECHANICAL TESTS OF CRYLON TIMBERS, 


Tanre I.—Rxstsrancn To SHRARTNG ATONG HE FIBRES, 
SS 


Se ae ear ecavey} Sa SuraRiNG STRESS, 
ame, oality.| sheared. 
Speaimen: i Pound: Tons 
Sq. in, | por sq. in. | per ag. in. 
1 (7) | Sapa Geylon.| 4-010 753 0°3859 
2(/) | Panah Ka ” 3-960 745 0°3325, 
3 0f) | Gurukina . 3-999 948 0-4351 
4(7) | Voinacku iH 3-860 486 0-2170 
5 (9) | Satinwood : 3999 | 1,903, 0-8496 
6(q) | Mille : " 4100 | 1147 O-51I6 
sp) on ‘ < 4240 '880 03936 
6) | “ 4-000 284 9 4309 
7 | Hettheia) i 4120 | 1013-4 0 482 
8 Mandora (2) #4 3-984 620°4 0277 
9 Ubbriya (I) ” 4041 | 1,086 6 0-476 
10 | Jawenna (3) ” 4-036 1,083°7 434 
n * 3880 | 1,075 0480 
2 Margosa (4) ” 3835 | 18260 o-592 
18 ‘Tncumidella ¢ ” 3-901 478 0318 
ia ‘Waluizing (1) 4 409% 336-9 0-150 
15 | Ranai (5) Hs asa 925 o4ia 
16 Choraunti (5) 5 3-040 1,333 0-595 
V7 Suriva (1) 4 3862 9260 ose 
1s | Sole (5) e B88 O72 g-a00 
19 Del (7) is a7ad | 1,936 0-551 
20 Halmilla 7 4028 8803 0371 
21 Hg 380 | 1,283, 0-572 
22 . 3920 | 1486 0-663, 
——— tt” 


(1) Neatly plane tractare. 
(2) Rather ragged fracture. 

(3) Irregular fractare, small kaot, 
(4) Irregular fracture. 

‘Taste TIT.—Cavenise SreeNork. 


(6) Broke partl 


ly plane fracture, 


by tension. 


(7) Very irregular. fracture, 


rT Deweesiors WW | ares of | Crushing 
a Lhocalit; crushed] atress. 
9 Hy Name. y section. 

3 Section, | Height. 

x 

1 (0) | Sapo Coylon, | 3049x8057 | 8130 1°570 (6) 
2(0) | Pansh Ke 37157 x 8159 | 8 075 2768 
(0) | Goruking 3-061 x 3-081 | 8°085 2408 (6) 
4(0) | Vuioauka 2802x2874 | 7-084 1932 
40a) » 2601x2802 | 8-057 | 8: 1-942 
40) » 2817x2876 | 7-967 | 8: 197 

5 (0) | Satinwood 3151 x3-166 | 8008 | 9-974 | 3-374 
6 (0) | Milla e 280042925 | 8-007 | 8453 | 2-118 
7 | Henthai (2) 3100x2672 | 8146 | 8283 | 2778 

8 | Mandora (1) 3194x3088 | 8130 | 9799 | 2-619 
8 Ubbriya (1) 3-033 x3026 | 8140 | 9178 | 3 433 
10 | Jawenna (3) 3-043 x3:034 | S152 | 9-232 | Band 
mW Dawata (1) 2879x2862 | 8034 | 8240 | 2-670 
12 | Margosa (1) 3086x2497 | 8-171 | 7-706 | 2-987 
13 Lucumidella (1) | 3.) 2872x2850 | 8037 | 8166 | 1-358 
14 |Walukina (4)... |; [2-10<2'819 | 8.026 | 8203 | 2-748 
6 Ranai(z) |) [zee zess | S015 | Sues | 2605 
16 [Chomunti (1). | ‘o13x2-867 | 7-974 | 8351 | 2938 
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Tavut HL—Cnosasia Sruuse cn. -/ Concluded.) 


3 ‘Dime: N 
2 : poe Area of | Crushing 
2 ag crushed! streus 
sd Namo. 3 | section, 
oa 8 Section, | Height. ‘Tone 
% | Sq, io, per eq. in, 
YW | Suriya (4)... | Ceylon. | 2076 x 2°833 | 3-036 2818 
18 | Jak (2) yf e892 x 2873 | 7-910 8 400 
19 | Del (1) ho |2896« 2869 | 7 925, e032 
2000 | Halmile =|) La or x gos | 9146 3442 
21 | Suriya Mora(i} | | 2a x 2851) 8012 4184 
2 = | Hedun(}) | 4, | 2864«2 851 | 7-933 | $222 | 3-ola 
(1) Gave way by shearing (4) Split ulong the grein. 
Gave wad by shearing and spituing (5) Knot in specimen. 
(3) Split before testing. y by eheaing. 
‘Tair LV,—Tuanavuuse Steunarn, 
bread Rares Dineen ae 
—lnews | Centre 
Preak- 
3 i Nate, ‘Locality. lng Load, 
é Pounds, 
1 (a) | Sape Coylon. 4,000 
1c) | ” 4320 
a Means 
2a) | PanahKa | 3,860 H 
20) ow ” @.140 | 13,280 
bs Means | 12,960 
3(2)| Gurukinn |, ‘yao | 10-800 
Bb) - 100 | 6,673 
‘ Means | 8737 
4{(a)|Vuinaoka ” 4,455 | 9.596 
4] ow 5 ano | 9.482 
2 Means | 9514 
5a) | Satinwood |, 5,840 | 12,830 
3M) |» ” eys00 | 14,980 
ase Means } 13,700} 6130 
6 (a) | Milla A 4 8,780 | 14,730 | 6568 
6), is ‘e790 | 14,810 | 3612 
- Menus | 14,760 | 6-588 
7 | Mauthi |, 4.ov0 | 7,73 | 3-479 
8 | Mondora |, 7060 | 13,710} 6-195 
9 | Upbriya i sizes | 10,090 | 4-505 
10 | Jawenna ; 4154 3602 
| Dawateay S| 4. 5,560 483 
12 } Margoss | 921 51d 
13 | Lucumidella (i}{ —,, 2,890 285 
14 | Waluking | 4,490 4028 
15 | Ranai(l) * BeA10 471 
38 | Chomunti(1).. i: 7.210 648 
7 | surye fs BF 5.206 
18 | dak (2) i 3,500 3-053, 
19 | Del (1) te |! doa 4,806 4155 
20 | almilla (1) ” 6,995 6-898 
2) | Soriya Mare & 7,322 518 
22 | Hedun (ly ( 7,180 TAG 


* Broke by shearing and tension, (J) Broke by tearing on tension eide, 
(2) Split disgonaliy along the gr 
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z Taste V.—Devivorions ossenvan x xan Baxnixe Taors, 
a 

Centre Load, Pounds. 

No, | Deflection. 


0} 500) 1,000 | 1,50: | 2,000 | 2,500 | 3,000 | 3,500 | 4,000 | 4,500 | 5,000 | 5,500 | 8,000 ¢,500,| 7,000 


Ios. | Ine In. | Tne. | tn, Ton | Ina, | tna, | tos. | Ina, | Ins, 
1 (a)| Increment of ... | 01 0078 | 0-078 6-064 | 0-084 
Total 0 | 0-078 | o-466 | 0 220 | v-302 | © 386 | 0-350 
1 (8) | Increment of ...| 0 | 0-096 | 0-07s | 0-034 } 0.122 | 0.010 | 0-082 
Total © | 0-098 | 0-174 | 0-206 | 0-830 | 0-340 | 0-492 | 0-508 | 0-054 
2 (a)| Increment of ...} 0 | 0-092] 0 086 | 0-074 | 0 080 | 0 082 | 0-988 | 0-086 j 0-100 | 0-200 
Total Ss] 0 | 0-682 | oats | 0252 | o-aa2 | o-s14 | 0-462 | 0-568 | 0 668 | 0-058, 
2 (2) | Increment of ...} 0} 0-119] 0 os9 | 0-060] v-132] 0.076 | 0 u74 | 0-058 | 0-124 | 0-140 | 0-276 | 0-268 | o 332 
Total © [0219 / 026s | 0 265 | 0-400 | 0 470 | 0-644 | 0-600 | 0-724 | 0 864 | 1-14u | I-408 | 1-740. 
3 (a)| Tocrement of ... | 0 Jo-1e0 | o-vso | & o8s | 0 a8 | 0-060 | 0-100 | 0-116] 0-132 
Poral ci} 0} 0-100) 0-280 | 0-248] 0-349 | 0-400 | 0°500 | 0-816 | 0-78 
3 (b)| Increment of ...] ©} 0-111 | 0-080 | 0-080 | o-0T8 | o-112 
Total Se} 0 (oti for | 0-979 | 0-387 | 0-459 
4 (a)| Increment of ..} 0 0-140 | 0-108 | 0.093 | 0-148 | 0.142 | 0 200, 
Total S] 0) 0280} 0-948 | 0346 | 0-494 | o-6n8 |0826 
4 (6)| Increment of ...} 0 {0 140 | 0-132] 0-116 | 0-130 | 0-138 | 0-164 
Total 0 [0140 | 0 272 | 088 | 0.515 | a-656 {0-820 
6 {a} Increment of ...) 0 | 0-200 | 0-070 | 0-080 | 0-088 | 0-074 | 0-094 0 046 | 0-214 
Total «| 0 | 6-100] 0-170} 0 256] 0.240 | 0-414 | 0-508 069 1074! 148 
5 (@) | Tucrement of ... | 0 [v.46 | 0.073 | 0.040 | 0-140 | 0 ose | 0-060 } 0-072! 0 o72 | 0-076 | 0-100 | 0-114 | 0.080 | U"18U 
Total ma 0-086 | 0"160 | 0-200 | 0-304 | 0.370 | 0 439 / 9-502 | 0'574 | 0-650 | 0750 | 0-864 | 0-948 | 1-125 
8 (a)} Increment of 0-098 | 0.092 o 0-152 | 0-092 09150 
Total 0-098 | 0 188 on 0-900 | 0-992 | 1-152 
6 (d)| Inerement of 0 084 | 0-082 | 0-08 "102 | 0-104 | 0-200 | 0234 
Total 0-984 | 0.268 (0862 jo one | 1 108 | 1240 
7 | Increment of 07100} 0-060 
Total a 0-100 | 0-160 
8 J Incroment of ...} © Jowss | o-co7 0-038 | 0-097 | 0-090 | 0-976 
Total co {0 [0058 | 0-085 0-448 | 0-505 | 0-604 | 0-989 
9 | Tacremant of 9-055 0-039, 
Tot 0.055 0-088 
20 Increment of ...| 0 } 0°052| 0-048 
Total os 0.052} 0-200 
U | Increment of ...) 0 | 0-072 /a-058 0-505, 
Total we | 010072 / 0790 1-403, 
0-072 | 0-060 0,262 
6-072 | 0-932 032! 


0-090 
0-200 


16 [Inorament of 


0-057 
Total 


0-160, 


0-078 | 0 088 | o-082 {0 oss | 0.072 | v-0s2|0 108 | 0-150] 0-158, 
0-160 | 0-248 | 0 330 | 0-388 | 0-460 | 0 542 | 0-680 | 0-800 | 0-958 


15 | Tatrement of .. 
Total ie 


16 | Increment of .. 


neces 9-050 | 0-952 | 0.023 | 0-053 | 0°054 | 0-055 | 0-039 | 0-071 | 0050 | o-198 | 0-180 | 0-180 | 0-270 
otal es 


0-100 | o-122 9-180 | 6238 | 6287 |g 332] O48) | 0492) 0902 D080 | o7eD | 3240 | zt 
0 096 | 0 052 | 0 os2  o-0s2 | 1085 | 0-073 0.116 | 0071 | ¢-122 | 0-192 | o-9n4 


17 | Increment of 


Total 0-096 | 0-148 | 0-220 | 0 912 | 0:377 | 0°450 | o-F65 | 0 636 | 0°758 | 0-950 | 1-184 
18 | Increment of .. 0-108 | 0-u80 | 0-068 | 0 079 | 0.066 | 0-082) 0-080 
Total te 0-105 | 0-185 | 0.253 | 0°332 | 0-888 | 0-480 | 0-560 


19 | Increment of 0.075 | 0-050 } 0-082 | 0-087 | 0-040 | 0-061 | a-040 | 0-088 | 0072 


‘Total 0-075 | 0125 | 0-187 | 0-224 | 0 284 | 0326 | 0 365 | 0-425 | 0.600 
20 | Increment of 0-067 | 6-038 | 0-065 | 0-045 | 0-058 | © 098 | 0 o58 | 0-049 | 0-050 | 0-085 0-188 | 0-210 
Total 0-067 | 0.100 | 0-165 | 0-210 | 0-265 | 0:318| 0.871 | 0-420 | 0-480 0-845 820 | 1980 


21 | Increment of 


ioe 0.045 | 0-045 | 0-060 | o-0s0 j 0-055 | 0-035 | 0-042 | 0 058 | 0.035 | 0.061 
ot 


(0-045 | 0-090 | 0-160 | ov199 | 0:245 | 0-280 | 0-322 ]0'380 | 0418 | 0-478 


0-042 | 0-049 | 0-038 | 0-039 | 0-048 | 0-041 | 0 053 | 0.046 | 0-040 | 0-054 
‘0-042 | 0-002 | 05199 | 0-168 | 0-216 | 0-957 | 0310 | 0-356 | 0-398 | 0-450 


22 | Increment of 
Total 
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‘Tapia VI,—Co-rvriorent o¥ Exasticrry rom Benpio Testa, 


No. Name. 

1 (a) |Sapu—... | Ceylon |O to 7,551} 00146 | 1,126,000 | 5028 
1 (3) | os on Oto ¥,078 00145 1,125,000 5020 
2 (a) | Panah Ke Oto 12,690] o-0162 | 1,519,000 | 678-1 
2 (b) ” Pe Oto 13,230 00171 1,431,000 6386 
3 (a) (Gurutas. 3 \ato 10,800 | amie | Lsazjo00 | 6gs-2 
348) ] ow 1 [Oto 9,673) o-0174 | 1,408,000 | 625-9 
4 (4) | Vuinauker 3 [Oto 9,696 | 0°0254| 961,600 | 4292 
40)| | 3 [Oto 9432] 0-262] 967,200 | 4317 
5 (c) | Satinwood 3 [Oto 12,630 | 00173 | 1,419,900 | 033-6 
5] |g, [O40 14,930, O-ot44 | 1,712,000) 764°3 
6 (a) | Milla % [Oto 14,710) 00155 | 1,592,000 | 710-8 
6] 1 [Oto lssio | 00152 | 1,639,000 | 731-4 
7 | Hauthat 2 [Oto 8,000] 00166} ‘955.900 | 426-7 
8 = | Mandora 3 [Oto 6,000; o-008¢ | 1,872,000 | 835-4 
9 | Ubbriys 3 [ote 4,000 ]- 0-0099) 1,596,000} 712.5 
10 | Jawenna 2 [to 3,000] 0-089 1,783,000] 796-0 
Ti] Dawata <[  }; [oto 3,500] 00196 | 1\257,000| 5613 
12 | Margoas i [Oto 4.000| 00142} 1,109,000 | 495-0 
B Luoumidella ” Oto 1,500 00215 739,000 3301 
4 Walukina.,. ” to 2,500 90100 1,646,000 7347 
1} Ranai i) {Oto 3,500] 00155] 1,028,000} 4390 
16 | Chomunti 2 [oto 5,000} 0-000) 1,651,000} | 7372 
17 | Suriya, {to 4,000] 00159] 1014000) 4526 
1g | Jak 1 [eto 3,000] oreo} “995,600! 444-4 
19 | Del a2 {Oto 4,600] oli! 1,418:000 { 6328 
20 | Halmilla 3 [ot© 5,000] o-o109} 1,749,000 | 7807 
21 | SuriyaMara| —}, [Oto 5,500 00095; 1,736,000 | 775-0 
22 Hedun ” Oto 5,000 00090 2,180,000 9729 


Proportion of bark to wood ia Kikar, Sal & Assaina. 


‘The following is the result of certain experiments undertaken 
in the Labore, Delira Dun, Kumaun, Garhwal and Ganges Forest 
Divisions, at the instance of the Inspector-General of Forests, 
to ascertain! the proportion of dry bark to wood in Kikar, Sal 
and Assaina trees. 
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‘The Deputy Conservator of Forests, Lahore Division, reports 
that from expetimonts made with 6 dvkar trees, varying in girth 
from 6 ta 6 feet, and of ahant 25 to 20 years in age, tha propor= 
tion of bark and twigs to the timber and fuel is as 1 to 4: 
ie, in 100 parts by weight of the whole tree, there are 80 parts 
of timber and fuel by weight and 20 parts of bark and twigs 
by weight, 

In tho above experiments the trees were felled in November 
1898 and the weighings were mado in March 1899, 

‘The Assistant Conservator of Forests, Dehra Dun Division, 


gives the details of five woll-growa sil trees oxporimented with 
in the Dholkot forest as follows :— 


WEIGHT OF 

a, itbout| Height ‘Twos ax Wooo, 
are el bark, Leaves, ————— | 
GREEN. | Groen, | Dry, | Green. | Dry. 
Feot- | Scere. | Sera, | Score, | Scere, |Seers, 
A ab 35 Bi) “4 32 cy 
Bw. | mr]. 45) 15) 99 | aon] 131g) 102 
Coos 35" | 284" n ary} 202 135) 595] 461 
D 50” a au 884 632 322 1,890 | 1,077 
Eg 63" 78| 1004] 772 | 384 | 23574 | 1,828~ 


The dry weights have beon reckoned out on the assumption 
that the proportional weights per cubic foot of frosh and 
seasoned el are 71 and 55 Ibs, 

The latter figure is obtained from Gamblo’s “ Manual of 
Indian Timbers,” and the former was obtained from the mea- 
surements and woights of one 10” kari which were taken on the 
spot carofully. 

It may ‘be noted that D had a bigger crown than the others, 
having been grown in more open forest. The only general rule 
that can be deduced is that the proportion of bark to wood, 
which is high at fret, grows less as the trees grow older, 

‘The Conservator of Forests, Central Circle, North-Western 
Provinces and Oudh, has supplied the figures for kain trees 
given below with tho'remark that in the Garhwal Division the 
bark was not quite dry when the experiments were carried out, 
and it would appear that all the smaller twigs were included 
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in and weighed as bark. This probably largely accounts for 
the differance between tho results arrived at by Garhwal aad 
those of the other two Divisions. 


Statement showing results of emperiments undertaken in the 
Kumaun, Garhwal and Ganges Divisions with the view of’ ascertarn- 
ing the proportion of dry bark to wood in Assaina trees. 


5 

} : 

i .. | dss 
Es 5 ) 3 
a Ss3 | Se u 3 
eH fal | 27 | FAP 

Seera. Seers. | Per cent. 
4,690 705 15-0 
4,275 890 208 
3,227 528 16-4 


umoun 370 we 
333 13-4 


16-6 


S » |# |e sale lee 
i PEGG 
B fy | tFalggis S 
vous |E | 2 [8 |S | 208/332 iy 
a, a. 4./ 227/85 las 
2 £ BE AEF | Be | SP | ay 
¢ z FP FE | BS. | Ss | es 
$i| £ | FS |BS)zar gage] eae 
[Soers, [Per cent|Seera, |Seers. |Pex cent. 
ly oo es ee] |i 
Gai i 2 223 10° 5 iT bs 
— 3 181 178 | 2,225} 266 1a 
4 lit 134 | 1,207( 167 13-8 
5 166 18-2 973| 183 188 
| 6 69 us 871) 167 191 
y | —|——| 
Average) 1,237 | 181 146 |2,077 | 314 151 
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Statement showing results of experiments undertaken in the 
Kumaun, Garhwal and Ganges Divisions with the view of ascertain 
ing the proportion of dry bark to wood in Assaina trees—oontinued, 


ina | Ey | og | 8 HH 
ER a 25 rh 
Z : # 
eo a - __| #8 
rec 
t 1 8 Oo” 209 
| 2ja 4 453 
| 3} 3 6" ar8 
Garhwal on 4) 4 on 300 
| 5) 6 0 wt 
u 6) a 4 26-2 
Average. 250 


—— 
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An Injurious Beetle in the Chittagong Division. 


Ihave noticed that in the Sitapahar Teak plantation in the 
Ohittagong Division a weevil, the full life-history of which I have 
been able to put together, which attacks the young shoots of Paiya 
or Muli Bamboo (Melocanna bambusoides), 1 sent a specimen to 
the Indian Museum for identification. The weevil turned out to 
be Oyrtotrachelue longipes, and I was informed that this speoies 
had not yet been reported as injurious. 

C. longipes is a large, brown-coloured insect, with a dark 
Re on the thorax and dark patches on the sides of the elytra. 

‘ho elbow of the antenna is formed by one long joint coming out 
alittle above the insertion of tha proboscis, and’ by eight emall 
joints, the last being flatten- 
ed out and enlarged, The 
accompanying sketch of the 
insect ts natural-size. 

The differences between the 
male and the female should 
be noticed. The female, as a 
tule, is larger, the front 
Joga being highly developed, 
There is also a difference in 
the two probosces, that of 
the female being generally 
more pointed at the apex 
with the addition of a Few 
sharp protruberances along 
its two sides on the upper 
surface, which are generally 
wanting or only slightly 
developed in the male, Imago. Nat. size, 

Cyrtotrackelus longipes, 

Tilustrations are given showing these differences, 


ae Mate front(leg, (nat, size, 
fe Female front leg.’ (nat size.) 


The insects were first found by me on the 26th of June. 
Four were captured, two being larger than the rest. I got a 
a wooden box, with the top and bottom knocked out, and placed 
ik oyer some earth in which bad been stuck 3 or 4 young bamboo 
shoots; L covered the top of the box with a bit’ of perforated 
zing, s0 that the movements of the beetles, which were imprisoned 
inside, could be goon. After flying about and kuocking them- 
solves against the sides of the box, ihey settled down quietly, 
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‘One of the large ones settled on a bamboo shoot. After some 
time it was found that an oval incision had been made, about 3 in. 
Tong and 4 in. deep. On examination I found, at the bottom of 
the incision, two chips of the soft substance of the bamboo, the 
size of the eggs I give a drawing of, which were in contact with 
each other. At first I thought that the bestle was eating. The 
beetles were taken out in the evening and the young shoot 
examined. To my surprise I found that the two 
bamboo chips, of the same whitish colour as 
the substance of the shoot, were exactly covering 
two other seemingly similar chips, which on closer 
inspection turned out to be the eggs which the Eges 
beetle had laid. (natuize,) 
‘The perfect insects, after emerging, pair soon und the 
time ovoupied in pairing and laying their oggs extends to 
about a month. ‘The beetles may be seen throughont the 
months of June, July, and tho first half of August. ‘The damago 
to the young shoots was noticed abont the beginning of July when 
the attacked shoots began to die off. The dying shoots were found 
to contain the larva, which are large legless grabs, with slight 
floshy tubercles on the under side of the body, corresponding to the 
number of segments, which are 18, including the head portion. 
Hach shoot was occupied by only one larva, hence it is probable 
that only one of the two oggs (if they do lay only two) comes 
to maturity and eventually gives birth to the lurva. The shoots 
attacked were always under about 3 feet in height and consequently 
thick, fleshy and soft, On cutting some of the attacked shoots 
it was found that the larva always bored downwards, eating away the 
soft central portion and increasing in size at a rapid rate. 


Longitudinal 
section. 


Young larva 
attacking a 
bamboo 
i} i shoot. Nat. 
Larva nearly full-grown, B28 

Natural size. 


They make their way downwards 
(vide sketch showing position of grub) 
till they are fully fed, by which time 
they probably reach the tougher lower 

ortion of the shoot, they then retreat | 5 My 
ackwards to their starting point (which Mae 

is generally about 8 inches below tho ‘Wi ih 
top), and cut the shoot right off, so that in ati M4 
the top portion (8 inches) falls off with the larvee inside it, 
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The larve were found io all stages of growth on my next 
visit (15th July). Hence it 
appears that the larval stage lasts 
weoat a month or even leas ; and, 
as it is shown that it takes about 
a month for the beetles to finish 
pairing and laying their eggs, 
we naturally expect that in one 
month all the larvas would be fally 
fed. This gives about 2. months, 
during which the insect may 
be found in the larval or in- 
jurious stage, i.e. through July, 
‘August, and perhaps on to the be- 
ginning of Soptomber. The young 
bamboos spring up with the begin- 
ning of the rains and by the end 
of August the ruin is most ap- 
parent, Everywhere young shoot 
are seen dead with their tops off, 
At this point 1 was puzzled, 
2 as I gould find no trace of the 
= pupal stage and much search was 
Foung bamboo shoot showing made but without success, At 
forme the abode of themes Y last alamp of decayed vegetable 
(Nat, size.) matter, almost decomposed to 
earth, turned out on examination to be the dwelling placo of 
the pupa. It seems that the larva, after being fully fed and 
letting itself fall with the top 
rtion of the young shoot round 
it, digs a hole into the soft moist 
esrth and enters it, carrying 
with it the top of the young shoot, 
which completely "protects it, 
and there it undergoes its trans- 
formation. The top soon de- 
composes, and only the harder 
fibres persist. Inside this fibrous 
covering the pupa remains during 
the following cold and hot 
seasons and then emerges es an 
imago a short time after the frat 
barst of the rains in June, 
when the ground becomes moist. 
This moisture seama to he neces- 
sary for the effectual casting off of 
the skins of the pup, The pups . 
are in close connection with The dwelling of the pupa, 
the decayed shoot, which forms » kind of mould, covering every 
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portion of the pupa. The pupal stage lasts about 7 months, 
during which time the pupe with their homes get hardened by 
tho excessive heat, especially towards the commencement of the 
rain, ‘Then, when it finds that its joints are beginning to get 
damp, i probably makes its first efforts to escape, ‘The depth 
below the surface of the ground at which the pupm are found is 
about 3 to 4 inches, or even more, depending on tho stiffness of 
the soil, The larva, when fall-grown, has a strong pair of man- 
dibles which come in very useful for this digging. 

The number of shoots which die annually, owing the attack 
of these insects, ia very large, and it is noticeable that shady places 
under thick growth are proferrod to others, The Kaptai’ planta- 
tion consists of teak, under which there aro no bambeos, <r only 
afew ; whereas the forests just outside the parts planted up consist 
mainly of bamtoos, and it is here that the ravages of this insect 
are centred. As we penetrate further into the forests,'their attacks 
seem to diminish, till at last they cease. They seom to have 
restricted themselves chiefly to those portions in the vicinity 
of which there is teak, but the cause of this is not apparent. 

The larger lege in the female beetle may be explained by the 
fact that, the bamboo shocts which she bas to grasp when boring 
to lay her eggs, are generally about three inches in circumference. 
The front legs of the male would scarcely suffice to grasp so large 
an object. 

gain, the larger size of the proboscis in the female, as com 
pared with that of the male is, no doubt, to enable her to do the 
extra amount of boring when preparing the egg cavity. and the 
protmberances which are found on her proboscis may possibly assist 
in the process of boring into hard tissue, 


Kaptai, 18th August, 1899. 
J. P. GREGSON. 


Colonial Timbers for British Carriage Builders. 


A deputation from the Institute of British Carriage Manu- 
facturers visited the Imperial Institute some time ago, for the 
porpess of inspecting the various timbers in the Colonial and 
ndian Collections and ascertaining their suitability for use in 
earriage-buildiog. It was pointed out that, in the manufacture 
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of carriages for different climates, the selection of suitable timber 
had become a question of great importance to the trade, as it was 
found that the woods which were welt suited to a temperate 
climate ware quite unsuitable for use in the tropics, and vice versa. 
The deputation closely examined many of the samplos of wood 
displayed and were vary favourably impressed with the extensive 
collection, of the existence of which, prior to their visit, the greater 
number of its members were quite unaware, There is no doubt 
that individual members of the carriage-building trade would 
find it advantageous to visit the Imperial Institute and examine 
for themselves the specimens of timbers exhibited in its galleries, 

One of the chief wants of carriage-builders at the present 
time is wheel timber of fine quality, grown and very carefully 
seasoned in a tropical climate, to enable wheels ta be made that 
wil wear well on cartiages seat to tropical countries. The 
following woods are mostly used in this country for the parts of 
wheels for the stocks, elm; for the spokes, oak; for the felloes, 
ash. For stocks the wood mast be dense and tough, and capable 
of holding the wedges of the iron axle boxes without splitting. 
The spokes must be hard, tough and elastic. The felloes must be 
hard and tough, and the grain of the wood should follow the 
curve of the wheel. Planks for the foot-boards, bottoms and 
panels of sosclagee must bo free from knots, and season without 
cracks absolately, must resist the influence of damp and of water, 
must be fairly dense, tough, and be easily bent when steamed. 
They should also not exude any sap or other substance which 
would provent paint adhering or injure the paint or varnish sub- 
sequently, 

The Colonial woods that found most favour with the depu- 
tation, as best suited for use in carriage-building, were :—New 
South Wales: White bedch, red ironbark, spotted gum, grey 
ironbark, Victoria: Blue gum (for spokes), blackwood, box (for 
stocks) ironbark (for spokes), Queensland : Red cedar (for panels). 
India : Teak, sisoo (Dalbergia stssoo), Canada : Black ash, slippery 
elm, common elm, red and black oak, black and white birch, aheli- 
bark hickory, black walnut. 

Another important reqnirement of carrige- builders ia a suit- 
able timber to supplement the failing supply of English ash, its 
characteristics of strength without excessive weight, freedom from 
interna) strain in seasoning, and its toughness and elasticity, bein 
a combination of qualities very diffienlt to Sind in any other wood, 
With the view of bringing this matter to notice #2 our colonies, 
letters were written to the proper authorities in Canada, the West 
Indies and Australia, forwarding a small sample of English ash, 
with a description of the qualities most important in carriage- 
builing, and requesting that if any similar ‘timber could be found 
likely to become a suitable eubetitute, samples should be sent to 
the Imperial Institute for practical trials, together with informa~ 
Hion as to price, dimensions, and extent of possible supply. 
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The samples which were forwarded in accordance with this 
request were duly submitted to tests, by the Institute of British 
Carriage Manufacturers, copies of the reports being furnished to 
the senders of the samples. With regard to the samples receivad 
from Canada :—Buropean ash is not indigenous to Unnada, and is 
only planted as an ornamental tree. The white ash of Canada is 
most nearly similar to English ash, but the tree was believed to be 
too scarce for any extensive export to be made. It was thought 
probable, however, that small lots could be collected from the 
namerous local mills and thus, ifa regular market could be estab- 
lished, a considerable quantity might bo rendered available for 
export, A favourable report was received from the Institute of 
British Carriago Mannfacturers on the loge of white ash, to the 
effect that the wood was considered ‘a very good supplementary 
to English ash, and a favourable opinion was formed as to its 
working qualities.” In the province of Nova Scotia white ash is 
more abundant, but tho trees are very small in size. The sample 
logs, although the wood possessed some of the toughness and 
elasticity of English ash, yielded planks of too small an average 
width (eight inches) for any extensive application in oarriage- 
building. If rather wider timber could be supplied, it would be 
vory usefal for bent work, as Victoria heads, van rails, ete, and 
for door pillars and such work. A small sample sont from Jamaica 
was also reported on favourably, althoagh the sample was too small 
for a definite opinion to be expressed. Large sample planks of 
this wood, Santa Maria wood (Caloplyllum ealaba) have sinco 
been received, but after further trials it was not thought suitable 
or the best class of work. 


Imperial Institute Journal, 


THE 
INDIAN FORESTER. 


Vol. XXV.] November, 1899. (i. 


On the determination of the Fungi which attack 


Forest trees in India. 


‘The study of the fungi which are found in the forests of 
India, either as parasites on the leaves or as causing decay of 
tho wood, or again as saprophytic plants on the ground in the 
forests, is one which so far has made but little progress, Most 
forest officers, however, know how exceedingly important the 
subject is, and many of them have had opportunities of sesing 
what has been done in Europe to work it up, and most especially 
in Germany. [he real pioneer in the study of forest-tree pa- 
thology was undoubtedly Prof, Robert Hertig of Munich, whose 
text book of the “Diseases of Trees,” which is available to English 
students in the excellent translation of Dr. W. Somerville, revised 
and edited by Prof. Marshall Ward, F. R. S. (Macmillan & Co. 
1894) is one of the most interesting works which a forest officer 
who observes the processes which are going on in the forests, 
inimical to forest tree-growth and development, can study. 
There is an excellent, if somewhat brief, account of the principal 
European treo fungoid diseases, by Mr W. R. Fisher, in the 
4th Volume of Dr. Schlich’s Manual of Forestry, and another 
in Prof. Marshall Ward’s ‘Timber and some of its diseases’ 
(Macmillan & Co, 1869). But the most important and most 
astonishing book on the subject ie the monumental work of 
Dr. Karl Freiherr yon Tubeuf which has been translated into 
English by Dr. W. G. Smith of Edinburgh as ‘Diseases of Plants, 
induced by Cryptogamic Parasites’ (Longmans, Green & Co. 1897) 
a work which is practically a dictionary of all that is known 
on the subject and refers, not merely to European plants, but to 
the plants of the world and those of their fungoid diseases which 
have been so far discovered. A mere cursory examination of 
Dr. von Tubouf’s great work is sufficient to open the eyes of 
even the most conservative and sceptical of Foresters to the 
importance of the subject and to the amount of information 
which still remains to be obtained regarding it. It is clear that 
there is hardly a plant among the higher order that is not 
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affected by some, indeed often by many, parasitic and epiphytic 
fungi ; and the wonder is that with so many foes, plants calti= 
vated and wild and forest trees are able to maintain successfully 
their powers of growth and reproduction. So far as they were 
known at the time he wrote, Dr. von Tabeuf made mention of 
the Indian species. 

Tt is fortunate that, so far as observations huve yet gone, the 
chief forest trees of the hotter parts of India have not been 
found to be affected by injurious fungi to the samo extent as are 
the forest trees of Murope and their allies of the Himalaya, but 
in the Himalaya the fangi are often very much in evidence and 
even in the plains there are some of considerable importance, a 
few examples of which may be given. 

In January 1891, I visited the Changa Manga Plantation 
with the Forest School atndenta wha ware on tour there nnder the 
supervision of the Deputy Director, Mr. Fernandez. Not far 
from the Forest and Canal Bangalows, in a low-lying rather damp 
area, many dead and dying trees were met with. On being cut 
into, the stems of these trecs wore found to be permeated in every 
direction by the white mycelium of a fungus, At first, we 
thought that possibly the Fungus might be one of those species 
which attack only dead wood, but the presence of the mycelium 
in still living trees was against this, and after a considerable 
search, the sporophores of a large species were found, with 
every indication that they belonged to the mycelium in the 
wood. The sporophores consisted of a large, dark, red-brown, 
bracket, fixed to the tree at one side close to the root; the 
upper surface measured perbapsa foot to a foot-and-a-balf in 
length and 6 inches or more in breadth, and showed several rings 
indicating its gradual growth, The spores were io tubes on the 
under surface in the manner characteristic of the Polyporea, and 
the fungus, on being sent to Kew for identification, proved to be 
& new species and. was described by Mr. G. Massee as Poly~ 
atictus egregius. By some authors Polystictus ix regarded as 
a section of Polyporus, that large genus of Hymenomycetous fungi 
which possesses so many members destructive to forest trees and 
timber in Europe, among which perhaps the most noticeable is 
P. sulphureus, which has sporophores very closely resembling 
those of the Changa Manga plant. Again, when on tour in 1889 
in the Casuarina Mlantations of Nellore in the Madras Presidency, 
a similar case of dying and dead trees was observed, and the only 
specimen (a very young and imperfect one) which was obtained 
of the sporophore, was fond to he very similar to the Changa 
Manga one and may very likely have belonged to the same 
species. In both cases, 1 remember to have very strongly urged 
the local officers to follow up the subject, and specially to stud 
means for getting rid of the pest, but I have never since beard if 
anything more was done, and fear that Polystictus egregius is 
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still at work trying to rnin the beautiful plantations of Sissoo 
in the Panjab, and the Casuarina groves of the Madras coast, Of 
other Polypori the most noticeable perhaps is Polyporus (Fomes) 
fomentarius, which is everywhere conspicuous in the North-west 
Himalaya especially on the ‘bén’ oak (Quercus incana) and the 
birch (Betula alnoides), the sporophores consisting of a huge, 
hard, grey, reversed bracket. This fangus, which thrives both 
on living and on dead trees, perhaps more frequently on the 
latter, is also common in Europe, where, up to quite recently, 
and indeed still to some extent, the dried sporophores are used 
for tinder. Many of us can still remember the ‘amadou’ matches 
which used to be sold in the cities of Europa for lighting cigars, 
and which were made of the dried felt of the sporophores of 
this species. 

‘or many years, the parties who have visited the deodar 
forests of Jaunsar yearly for the instruction of the students of 
the Forest School, have been interested and puzzled by the 
groups of young dead deodar to be met with Bere and there, 
the cause of death being not at once apparent. Often have wo 
dug up specimens, only to find what might have been expected, 
that the roots and the lower parts of the stems were fully per- 
meited by the mycelium of some tungus, but what kind of slant i 
was and ‘what could be done to stop it we had no means of telling. 
Tast antumn, however (1#98), spring searchings having invariably 
failed, | was in Jaunsar and took every opportunity of hunting 
for the sporophores and at last was successful in finding a rather 
poor specimen which was unmistakeably the cause of the death 
ofa fine young deodar near the Jako pass. It was sent to Kew 
and proved to be Poluporus(Fomes) annosus, Fries, better known 
by the older name of Trametes vadiciperda, Hurtig, and described 
by Hartig as “undonbiediy the most dangerous of all the parasites 
met with in coniferons woous, not only because it produces the 
worst kind of red-rot, but also on account of its being the most 
common cause of gaps in both young and old plantations.” It is 
impossible to exaggerate the importance of this sad discovery" 
The Forest Department is very properly yearly spending on the 
reproduction of deodar large stms of money and so tar the success 
has on the whole been considerable, better perhaps with natural 
than with artificial reproduction, but still good in both cases. In 
Jaunsar and in the neighbouring leased forests of Tebri-Garhwal, 
the diseuse is, so far as my own observation goes, on the increase, 
and it is now time to take strong measures to stop it before it goos 
too far. It is propagated, as is well known and as is described 
by all the writers on the subject, Hurtig, Marshall Ward, 

shor, von Tubeut, chiefly by the contact, in the soil, of the roots of 
adjoining trees and the remedy proposed, and for iong adopted in 
Germany, isto isolate affected trees or patches of trees by digping 
trenches around them sufficiently deep to prevent their roots 
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passing beyond and communicating the disease to neighbouring 
trees. Farther datails must of course, be worked out on the spot, 
but I strongly advise early action or the spread of the enemy may 
be too quick and we may lose some of our finest and most pro- 
mising areas of reproduction. 

“These few examples ought to show sufficiently clearly 
how very important the subject is, and if we are to utilize 
to the full the information obtained in, and the experience 
of, Europe, we mast begin by searching for and finding 
the sporophores and obtaining their identification, ‘The identity 
of the fungus which attacks the stems of the Kharshu 
(Quereus semecarpifolia) trees at Deoban in Jaunsar, requires 
to be investigated. From the fact that it is apparent both 
in the mycelial form of whito threads disintegrating the 
wood, and in the form of long black stout rhizomorphs it is most 

robably the well-known Agaricus melleus or an allied species, 
wat tho discovery of the sporophores is necessary in order to 
sottle the question, 

In the case of Hymenomycetous fungi like thoso already 
mentioned, it is not always easy to find the sporophore and iden~ 
tify the enemy ; but in other cases, and especially in the case 
of the leaf-diseases, it is not so difficult. ‘ost of those who 
havo worked in the sub-Himalayan eA forests have noticed that 
in some years the leaves of the trees, often over considerable 
areas, appear asif covered with soot, A very little examination 
of the effected leaves shows that the black appearance is due to a 
fangas, but although the spores of the fangns were readily found, 
ite nature remained for some time in doubt. Specimens collected 
by myself in Debra Dun and by Pandit Keshavanand in the 
forests of Oudh were sent to Dr. D. D. Cunningham, F. A.S., of 
Calcutta, and his report was that the blight was a “ Meliclaceous 
«Pyrenomyeste..... not parasitic but merely epiphytic and that 
‘where thay do any injury to the host, it is purely. duo to their 
* interfering with assimilation and respiration from the dense sur- 
« face-coating which they ultimately tend to form.” A note on the 
subjest appeared in the “Indian Forester” Vol. XX, p. 156 and far+ 
ther specimens were sent to Kew where they were identified as Me- 
liola amphitricha, Fries. Thus two investigations were satisfactor 
and showed that after all, unless the fungus was very bad indeed, 
it was not to be expected that it would cause greater injury to the 
sil forests than a slight retardation of growth. So is it also, 
generally, with the well-known conspicuous orange-coloured 
uredineons fungi which occur on the leaves of Himalayan conifers 
and which were the chief subject of the paper in the “Indian 
Forester,” Vol, XX1, p. 126, by Mr. J. Nisbet, with pictures from 
photographs taken by Mr. ©. G. Rogers. The chief of these 
was the yellow tassel-like fungus on the young leaves of Picea 
Morinda called by Mr, Nisbet Acidium Thompsont and iden- 
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tified at Kew as Peridermium incarcerans, Cke. and by Barclay as 
P. picee Barcl. This bright-looking fungus is, as Mr. Nisbet point- 
ed out, closely allied to the P, coruscans, Fries, which attacks the 
spruce treo of Europe and is occasionally eaten by the peasants in 
the north, and I believe it is itself occasionally used as an article 
of food in the Himalaya. Thodamago done by it is not very great 
unless it happons to attack the principal leading shoot of the tree, 
Then there were also the Peridermia of the pines, Pinus longifolia, 
and P. ezcelsa, identified at Kew as Peridermium orientale, Oke. 
These appear as smail orange-coloured sacs of spores on the 
needles of the trees here and there, but do little harm unless they 
occur, as Mr. Nisbet points ont, on the branches in the form 
of the var, corticola. They have been described, in more detail, 
in Mr. Nisbot’s paper already referred to, as well asin Dr Cooke's 
paper in the “Indian Forester,” Vol. III, p. 88. The Peridermium 
pind of Europo, which is found on the Scots pine, is known to be 
in its leaf-attacking variety the wcidial form of Coleosporium 
senecionis, a fungus which attacks the groundsel, but the corres- 
ponding alternate plant of the P. orientale bas not yet been dis- 
covered and here there ‘is some scope for the investigator. As 
regards the alternate form of the var. corticola, Hartig says :— 
‘It is to bo regretted that so far the plants have not been 
‘ dotermined on which tho toloutospores aro produced, Until we 
‘discover tho teleuto form, preventive measures must be con- 
“ned to felling pines that are attacked.” Dr. Barclay thought 
that the forms on Pinus longifolia and Pinus eacelsa were distinct, 
and named them, respectively, #cidium complanatum, Barel. and 
AE, brevius, Barcl. (see Jour, As, Soc. Beng. lix. ii. 101-102), He 
thought at one time, that the latter might possibly be the zeidial 
form of Chrysomyra himalayensis, a bright orange-coloured fun- 
gus very common on the petioles of the leaves of Rhododendron 
trees in the hill forests, but afterwards changed his mind and 
considered that the alternate host of the latter would more pro- 
bably be Pisea Morinda and the fangus Zvidium pice: (¢ee 
Scientific Memoir of Medical Officers of the Army of India, Part 
VI, 1891, p. 71.) 
‘An interesting example of altornate generations in fungi is 
as by Dr, Barclay in the same Scientific Memoir, Part V 
‘890, p. 71, where he shows that the Gymnosporangium Qun- 
ninghamianum which grows on Cypressus torulosa, Don, has its 
weidial form on the wild pear Pyrus Pashia. Tho eypress fangus 
iy that one which may be seen in abundance about Bodyar in 
Jaunsar, having, in wot weather, the form of gelatinous yellow 
masses, Nisbet in the Indian Forester,’ XXI, 132, speaks of these 
as a Nostoo or alga but this is not mentioned by Barclay, 
Another example, perhaps the best known example, is 
that of the ‘rusts’ of wheat and other cereal crops and 
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grasses. A very full account of these rusts was published 
in 1897 by Dr. Prain of the Royal Botanie Gardens, Cale 
eutta, in ‘Agricultural Ledger’ No. 16 in which he explains how, 
among others, the ‘ Black rust’ (Puceinéa graminis) which attacks 
wheat, oats, barley and rye, as well as other grasses, has its scidial 
stage on species of barberry (Berberis); the “Brown rust’ 
(P. dispersa) which attacks wheat and rye and other grasses has 
its secidial stage in various species of the ‘ Borage’ family ; and 
the ‘ Crown rust’ (P. coronata) which attacks chiefly oats and 
other grasses has its wcidial stage on various Buckthorns 
(Rhamuus Berchemia, etc). Dr Prain explains how it is not yet 
Known exactly whether the common rusts of India have their 
meidial stages on other plants, and if so, what plants these are, 
but we do know that mcidia of a fungus which bas at Kew been 
identified as Puccinia graminis has been found on Berberis arista- 
ta, that Puceinta coronata has been identified as attackin; 
Rhamnus purpureus and virgatus and that a fangns described 
by Mr. Barclay as Uredo ehretie has been found in the Himalaya 
attacking the Boraginous tree Mhretia serrata, and may be possibly 
identical with Puccénia ditpersa; so that there is every reason 
to think that, at any rate, in the neighbourhood of the north-west 
Himalaya the principal rusts of the cereal crops are traceable to the 
leaf-fangi of Himalayan forest trees and shrube, 

The pages of the ‘Indian Forester’ contain several articles 
of interest on the subject of Indian parasitic fungi, and more 
especially can we draw attention to Dr. M. C. Cooke’s admirable 
papers in Vol. IL, p. 380; and Vol. IIT. p.14, Dr. Cooke wna 
also good enough to name for me some specimens collected by 
myself and others, and these aro montioned in Vol. IV. page 90 
and page 197. 

The chief workers in the field of the Indian fungoid dise 
eases of plants have been Dr. D, D, Cunningham, F. R. S., who 
has lately retired from service in broken health after many years 
of hard work in Calcutta; and Dr. A. Barclay who died in 1891 
at Simla of typhoid fever at the early age of 89, to the great 
fogrot of his many friends and correspondents, and to the great 
logs of Indian scientific work. A notice about him and his work 
will be found in the “Indian Forester, "Vol. XVII. page 303, 

It may be well here to mention a few of the species which 
attack forest trees, which were described by Dr. Barclay, chiefly 
in the Journal of the Bengal Asiatic Society. 


2 on Berberis aristata the rash Puccinia grant 
B on Hypericum cernunm the yellow Melamipora San 


3 on Rhamnws daharious ‘the ‘rust Puecinia coronata, Corda. 
4 on Vitis rimalayane —— Uredo cronartiiformin, Barcl, 
5 on Acacia eburnea eidium esoulentun, Barclay 


orted by Mr, R, C, Wroughton—see Pro, Bomb. Nat, Hist. 
ec., Vol. 2, 


ON THE DETERMINATION OF ENUGL, 437 


8 on Rosa marcrophylia Puevinia Rose, Barcl, 
7 


on Rosa mtchata Phragmidium subcortioium, Sohesd. 
Bon Rubus lasiocarpus Phragnidium Rodi, Pe 
Pon, diforn i quingueluoulare, Barel. 
10 on), paniculatus ‘3 incompletum, Borel. 
LL en Pyrusvariotor ——- Gymastporanginum olavariaforme, Tao. 
the alternate form of this probably comes on Juniper. 
12 on Pyrus Pathia Gymnisporangium Cunninghaniaium, Baro 


alternate form on cypress, see above. 
1B on Cotoneaster bacillaris ’ Gymnoporanginm Cuninghamianum, 


‘14 on Astilee rivularis Xeaodochus Clarkianus, Barcl, 
very common spores bright yellow on the leaves. 
16 on Deutzia corymbosa Uredo Deutzice, Barel. 


16 on Rhododendon arboreum Chrysonyaa himalayensis, Barcl, 
IT on lepidotum Tre ap. 
18 on »  ¢ampanulatum Aeidium sp. 

Tk is supposed that these latter may all he connected in 
some way, but the question still requires solution, But it 
seems more probable that the first has its alternate stage on Picea 
Morinda. 

10 on Jasminum humile Eoidium Jasmini, Barcel. 

20 ony, _grandiflorum Uromyees Cvaninghamianus, Barc. 

QI on Zchaocanpus frutescens redo ichnocarpi, Bare). 

22 on Bhretia serrata Uredo ehretiag, Barcl. : 

On this see also “ Indian Forester ” XVIII, 21 and above. 

23 on Colebrookia oppositifolia Uredo Colebrovkia, Barcl, 


24 on Fious palmate Heidium Mori, Barel, 
25 on Morus terrata Cwoma Mori, Barol, 
26 on Populus ciliata Melamptora ciliata, Barct 


This is a light yellow fungus found on the leaves, the white 
one which makes the leaves look as if powdered with lime being 
Oncinula salicis. 


27 on Populus alba Molampeora acidivides, Borel, 
28 on Pinus longifolia Aeidium complanatum, Barel 
29 on Pinus excelsa Aoidium breviur, Barcel, 


Both these species are now united as Heidtum orientale 
as already described, 


30 on Pivea Morinda Aiecidium Thomproni, Barel. 
Sten dy Aokdinan pice, Barol. 

on these, see previous remarks, 
82 on Cedrus Deodara Moidium Codré, Barel. 


‘This forms small yellow spots, and the leaves turn yellow, 
bend down and fall off but the damoge done is not great. 

Since Dr. Barclay’s work, little or no original work has 
been done in India on the fungi which attack forest trees, but 
many specimens have been collected and sont to Kew for 
naming and the first instalment of theso was published in the 
Kew Bulletin for June 1498. The chief of these which are para- 
sitic on forest trees aro:—(1) Gambleola cornuta, Massee, which 
occurs as black tufts on the leaves of Berberis nepalensis and is 
very common about Chakrata, and (2) Melampsora epitea Thiim, 
whieh is found as yellow masses on tho under surface of leaves 
of Salix elegans. Others have also been named and wil] doubtless 
appeor described in future numbers of the Bulletin ; among 
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them may be mentioned: Exobasidium cinnamomi Masses, the 
remarkable growth on the branchlets of Cimamomun Tamala 
referred to in Mr. Nisbet's paper (“Indian Forester,” Vol. XXI, 
. 188) as Kzoascus and producing a large bushy kind of witches’ 
room, seriously deforming the branches of the trees. It was found 
near Thadyar in the Tons valley 5 (2) Stereum lobatum, Kunze, 
alarge hard fangus found on oaks (Quercus dilatata) in Jannsar; 
(8) Fosellinza spadicea, Cesati, a black fungus found on the lower 
part of the old culms of Arundinaria spathiflora; and (4) Lri- 
chosporium aterrimum, Masses, a curious black species which 
apparently does considerable damage to mulberry trees in Changa 
langa. It was discovered by Mr. F. Gleadow. 
esides the parasitic specios, there are many interesting fungi 
attacking dead wood. One of the most noticeable of these is the 
scarlet Polystictus sanguineus Fries, so common in the sil forests; 
the prettily-shaded Polystictus versicolor, Fries, is ‘also abundant 
in afl forests on dead’ bark; Hymenochate Mongeotii, Cooke, 
is a dark red fungus, occuring in large patches on the 
outer bark of Betula alnsides in the Himalaya. Lentinus, 
omphalomorphue, Mont. and Daedalea Sclomburgchit,| Berk, 
aré white fungi conspicuous on sAl logs Hydnum Gleadovii, 
Massea, ia a beantifal sponge-like fungus of similar situationa. 

It has only been possible to mention a few of the many kinds 
which have been discovered of recent years. Specimens of most 
of them are deposited in the Museum and Herbarium at Dehra 
Dun, but there is much more yet to be done, and the chief object 
of this paper is to urge Forest Officers to collect specimens and 
send them for identification through the Director of the Forest 
School, where duplicates should always be kept, allowing the 
originals to he retained at Kew. I feel sure that the Director 
of Kew will be very glad to assist in obtaining names, and that 
Mr. G. Massee will be delighted to continue to publiah such new 
species as he may find among the collections sent. The informa- 
tion obtained cannot fail to have an important bearing on forest 
management especially on that of the forests of conifers of the 
N.-W, Himalaya, and by degrees materials can thas be collected 
towards a Handbook such as it is obviously desirable that we 
should possess. Loaf fungi can be collected and dried like 
ordinary Herbarium specimens, larger species can be merely dried 
loose and packed in paper. It is of the utmost importanca to 
give full information and notes, and above ull, to give the name 
of the plant upon which the fungus is found. 


J.S GAMBLE 


Another Exploit of my Bull Terrier, 


‘The Bditor of the “Forester” was so kind as to think my story 
of one of the adventures of my bull terrier and self worthy of 
publication, tiat [am tempted to send another, the more so as this 
story is more to her credit than the one relating to her turn up 
with the wild tusker. 

One hot weather my assistant P. and self were out inspectin, 
fre-lines und trying to ascertain how much of the Reserve ha 
been burnt over by a particularly disastrous fire that had ron 
through some time previously. On arrival at a small village near 
the Reserve two old friends of mino turned up beaming, in fact, 
their costume would have almost justified the reporter's phrase 
that they “were clothed with smiles” as they had jolly. little 
else on. ‘The men, Maung Shwe and Maung Kyaw, had been nm 
companions in many a weaty tramp, somotimes crowned with 
snecess and sometimes not, after bison, hsaing and all the deer. 
They thought I had come for no other purpose except shikar, and 
visions of heaps of dried meat floated before them. Had not two 
Forest Officers come to camp at their village, one of whom was a 
very old friend? 

They partook of lemonade before an admiring and envious 
crowd returning thanks in a way not usual in polite society, but 
which was a very good advertisement of the gasinoss of the fluid. 
Then having each lit a big white fat cheroot, they proceeded 
to inform me that lisaing were plentiful on the old kwins, and 
“ thakin a herd of bison, over thirty at least, come out of the 
Fairies wood every day, morning and evening, to eat the tender 
grass shoots in the Indaing, and the old big bison male, the 
solitary ono, he also sleeps daily inthe Fairies wood. It is evi- 
dent he wishes to die, coming here at the same time as my lord,” 
and Maung Shwe looked round approvingly as there 


ANOTHER EXPLOIT OF MY BULL TERRIER 449 


was a low chorus of “hdkth” (It is true) from the 
sqnatting throng. P, whose -first year out had not come 
to an end, was ansious for a try at something, so I lent him 
my 500 Express and taking my 12 hore Paradox next morn~ 
ing wo started off betimes, P going off to the hsaing ground 
and self to look for tracks round the Fairies wood (Nat taw) a 
thick patch of evergreen unburnable jungle just outside the 
reserve and about 3 miles from the village. Tracks all round - 
were very plentiful, in fact too much so, and it was next to im- 
possible ‘to distinguish the fresher ones from those a few days 
old. We wandered about being continually baffled till the 
April sun got too much for me, so going off to a nullah we camped 
undor a bank near a fotid pool into which the bull terrier 
wallowed and lay gasping. The weary hours passed somchow, 
the two Burmans slept, I was going to say poacofully, but emit 
ting a noise like a pair of well-fed ball frogs hardly fits the 
term; the afternoon at last began to wane, the joker who wrote 
the story about the land of Cockayne, where it was always after-, 
noon, had evidently not been in Burma in the hot weather, if so, 
he would not have written such rubbish or anyway his bill of 
fare wouldn’t have included roast moorgi, J stirred the Burmans 
up, and about 5 o'clock we made our way cautiously back 
towards the Fairies wood ; we were oreeping along the edge and 
just going up the steep bank of a nallah when Manng Shwe, who 
‘was leading, dropped Pack as if shot. I grabbed the terrier and 
taking off my topee, peered over a smail kwin (area devoid of 
trees); there, grazing on the new shoots of elephant grass, were 
18 bison; the new grass was about 3 feet high so the’ stalk 
(as there was no wind) to a “ Butea frondosa” tree about 30 
yards from the lot wouldn’t be difficult. L whispered to the 
men to hang on to the dog till they heard a shot and then 
let her go. 1 then started crawling on my hands and knees 
towards the tree, the thick burnt stems of the grass gavo my 
hands and kueo caps beans so I was thankful to reach my 
int; getting into an erect position I looked round, the beasts 
ad grazed away from me exvept one, to the left near the wood, 
- which was only about 60 yards away and head’ on, 

I took @ careful plug at the shoulder, and the change! 
Every animal threw up its head and started rushing for the 
shelter of the junglo streaming across my front. I tore across an 
open strip diagonally to cut them off and got a beautifal shot in 
at one and then dashed after them. About 6 yards inside the 
jangle Icame on the animal shot last, stone dead, but a tell- 
tale trail of blood Jed on into some thick tabin bamboo showing 
that the animal first hit had gone on. I thoughtlessly ran on 
in the broad track left by the flying herd, till 1 was brought 
up y hearing a deep snort; looking up I discerned in the gloom 
the head of a bison thrown well up und staring wild eyed at me, 
I saw I was in for a charge and next second it came off, down 
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hill dashed the infuriated creature, I reserved the shots till the 
last moment, then letting oft bath barrels I sprang aside, my foot 
caught in a creeper and as I fell headlong my gun flew out of my 
hands. I felt my coat torn open and found myself lying down 
the bison’s chest on my out-stretched thigh. Now, Mr. Editor 
Ihave a fair chance for some tall writing about risious of all 
my past life floating before me; alas none came and my ima- 
gination is poor ; ali 1 remember thinking of was what a large 
eye tho beast had got. Next second I saw a flash of white and 
my bull terrier bad leapt across my body and closed with the 
hieon, fixing her teeth firm in the boast’s great india-rubber- 
liko nose; the bison struggled to its feet and so you bet did I, 
my only idea being to get away. I felt very shaken and blundered 
awey through the jangle till | suddenly felt. myself falling and 
came down full length in a deep narrow nullub; 1 wont down this 
for about 0 yards and coming to a pool, fwtid and stinking, 
et containing liquid which was suppose 50% water, anyway 
Thay down and drank, then feeling very revived’ I got out of the 
inullah and made my way back tomy men, [ was covered with 
blood and their concern on seeing my plight, batiess, guoless, 
covered with blood, dust, and a black grosso off the bisens was 
great; however, on finding the blood wasn’t mino they were 
relieved and we sat down to a council, as the dog ‘short! 
tarned up wagging her tail, very blown but none the worse. 
was for leaving the beast till the morning and coming with a 
spare rifle and then finisbing the brute off. Not so the other 
two, With the Burman’s insatiable desire for meat they wished 
to make sure and so it was decided that we should all go in 
and try and recover the Paradox and then have another’ shy 
that night, so in we went cautiously and L had luckily marked a 
tree with a Butea creeper nicely coiled round it, which T could go 
up; wo had only just got into the jungle when we heard the charge 
coming. Twont np my tree like a greased fash of lightning 
and the two Burman ‘each walked up a sapling ; however, the 
bison had spotted one of the men and furiously charged his 
tres, it was only about 2 foot in girth with one fork near the 
top. I expectad Maung Kyaw to be shot out like a stono from a 
sling but he hung on like's tick and worming himeelf inte. the 
fork, took off his peso and tied himself ou. Thon he commenced 
to abuse the bison, calling it the child of a female dog and 
making many disparaging remarks about its female relatives and 
the only treatment they were ft for; this seemed to annoy the 
bison for, every time Maung Kyaw started off on a compliment, _ 
the bison charged tho tree, I tried to head the bison of with 
the dog but though the dog bnited the brate finely it was no use, 
the animal meant to stick to the man up the trea; so ontreatin, 
Maung Kyaw to give his inventive faculties and language full 
play I'whistled the terrier off aud then Maung Shwe and self 
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carefully crawled down our respective trees and got out in the 
open. Camp was 3 miles away, it was rapidly getting dark, so I 
called out that we would go back and return with rifles. eto. 
Maung Kyaw, however, entreated me not to desert him as he was 
frightened of ghosts, so telling Maung Shwe to hurry to camp 
and explain matters to P. I promised to stay. I got as near 
Maung Kyaw as I could, got up a nice tree with the dog in my 
arms and sat down to wait. Every one of your readers bas heard 
on a still night at home, when lying awake, the chairs creak as if 
some ghostly visitor was sitting down on them, well in that 
seemingly interminable wait L heard similar noises in the jungle. 
‘Ar fist | thought it war « leopard on the dry leaves and’ called 
to Maung Kyaw but he said it was only “the jangle;frightened,” 
there was not a breath of wind so it must have been the rapid 
cooling of the air which caused these weird sounds. The bison 
kept a quiet and determind guard at the foot of Maung Kyaw's 
tree only moving to charge tho tree if Maung Kyaw spoke, At 
last I heard the touk, touk, of the wooden elephant bell and my 
haloo was answered by a faint one in the distance; soon P. turned 
up with 6 elephants, spare rifles, whisky, soda, food, and blan- 
kets (it was about 9 o'clock), very much concerned as he under= 
stood I had been damaged; however the way I put down a whisky 
peg assured him there was nothing much the matter, Well, we 
couldn't do anything that night, it was pitch dark and’ the 
jungle too thick, whereas if the bison charged the elephants 
would bave stampeded so, lighting a big fire wo left a guard with 
rifles and went to camp to bod. I thus lost giving the beast 
tha 2oup'de gvans,'as; whon ‘wa aftived:on the apot neat, morning 
Maung Kyaw was down from his perch and the bison dead; 
one of the mahouts had crawled along the nullab and fired from a 
range of about 20 yards, missing clean, and near breaking his 
shoulder blade with the recoil; another sportsman then took the 
rifle and hit the beast on what the Burmans call the “pin,” that 
is, what the beast would sit down on if it was two-logged. the 
second shot, he told me with groat glee, hit the ‘ baik” anglice 
belly, the bison now seemed to have had enough and started 
limping up the hill. Maung Kyaw hurriedly eame down his tree, 
took the rifle, and pursuing the brute shot it dead. 

I found [ had hit with all three of my shots, the first had 
lodged betwoon the coracoid and the humerus, splintering the 
former and chipping the latter, the other two had hit far back, 
one on each side of the back bone, how I managed to get home 
there, is beyond mo. And here ends my yam (I fear rather a 
lengthy one) of the most determined animal I have ever fired 
at, and out of which only my bull terrier and the bison came 
with credit ; after ull, the horns wera not worth keeping but 
Maung Kyaw and his pals got a blow out of meat, go it’s an 


ill wind, ete, 
TAWKWE, 


A New Textile Plant. 


Some years ago, an explorer in Asia discovered a plant of 
silken fibre, used by the Turkomans for the manufacture of withes 
and cord, and by the Canagnes, for woven goods. This plant, 
known as Azooynum venetum, is a sort of bush with slender 
oylindricat branches, sometimes 6 foot high. It grows in Europe, 
Siberia, Asia Minor, the north of India, Manchuria and Japan 
but is not cultivated, and, up to the present has been used only in 
the natural state. The branches die yearly, and in the spring 
new shoots start horizontally from the roots, It flourishes best 
where the land is under water during a part of the year, notably in 
the neighbourhood of rivers thai overflow at slated periods, 
Under favourable conditions the Apocynum develons quickly, and 
ina short time the branches forma thick growth, almost like a 
miniature wood. The best fibre is obtained by cutting the branches 
in midsummer, when the plant has obtaine/ its full growth, The 
attention of the Russian Government was called to this plant in 
1891. Ibis there known as the Apocynum sibericum, because it 
it was first seen in Siberia. It grows luxuriantly on the banks of 
the Amu-Darya, and the Ili, sa the natives of the regions have 
used the fibre for many years for cord and fish nots, They value 
it not only for its great strength, but also because no care is. 
required in its cultivation. In 1895 the Russian Government 
began to use it in the manufacture of bank notes, and since then 
the plant has been cultivated at Poltava. The results obtained 
thus far are considered excellent, and the timo is doubtless near 
when the Apocynum venetum will take an important place in the 
textile market.— Commercial Intelligence. 
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The direct assimilation of Carbohydrates by plants. 


Up to within very recent times a firm line of demarcation 
in the vegetable kingdom has been drawn between the higher or 
green plants which contain chlorophyll, and the lower or uon- 
chlorophyll-containing plants. By means of their chlorophyll 
apparatus, the higher plants absorb {rom the son’s rays energy 
which enables them to decompose water and the carbon dioxide 
of the atmosphere into their elements, from which a fairly 
simple chemical substance is first constructed ; and then, by a 
progressive series of reactions, the highly claborate and com| ex 
material, such as starch, gams, oils, tannins, and various 
sugars, which are easily idéntified as plant-constituents, The 
first product is usually held to be formic aldehyde. though it has 
not yet been identified in the plant itself as such, Many of the 
complex substances, however, have been artificially prepared 
from formic-aldehyde by the skill of the chemist in his laboratory, 
60 that the indirect evidence is fairly conclusive, and the theory 
will probably be held good until actually disproved. The lower 
plants, however, being without chlorophyll, are obliged to make 
use of complex substances already elaborated. The fungi, for 
example, possess a destructive energy which enables them to 
break down for their own use, such substances as sugar, bread, 
wood, leather, and other organic matorials upon which they are 
commonly found growing. These are thoroughly established 
views. ‘Thus, in a recent resumé of the subject of plant assimila- 
tion, entitled, “The origin and formation of organic matter in 
plants,”! which was republished in the Journal of the Royal 
Agricultural Societ as tsar June last,? a careful and detailed 
account of this mode of carbon assimilation is set forth. More- 
over, it ia the only method which the writer considers it necessar: 
to refer to, although he deals very fully with the latest wor! 
that bas been done on the allied subject of the fixation and assimi- 
lation of atmospheric nitrogen by certain families of green plants 

Evidence is now gradually accumulating, however, that th 
is by no means the whole truth on the subject of carbon assi- 
milation. Since the year 1886, when the work of Heliriegel 
and Willfarth and others demonstrated the extremely important 
part played by micro-organisms in the metabolism of leguminous 
plants, lines of investigation have been opened up that have shed 
much light on the formation of carbonaceous compounds. The 
final resuit towards which these experiments point is the possi- 
bility of green plants being able to assimilate, directly through 
their roots, food materials that already contain complex carbon- 
compounds. It is only possible here fo indicate the links in the 
chain of argument, 

Winogradsky noticed that a certain lower plant, Clostridium 
Pastewrianwm, vas able to fix nitrogen in direct proportion to 
the amount of sugar supplied to it in the nutrient media, * This 
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was also found to be partly true of some common moulds, such 
as Aspergillus niger and Penicillium Glavcun.* Mazé found 
that micro-organisms from a leguminous root-nodule, grown on 
nutritive material prepared from an infusion of haricot bean, are 
able to fix nitrogen when 2 per cent. of sugar is added. § Bouilhac 
bas found that Nostoc, a green alga, in the presenve of soil 
bacteria, fixes nitrogen in the absence of organic matter 
it is true, but the yield is increased four-fold when a dilute 
solution of glucose is supplied, and under these conditions the 
organism can even grow in the dark, and form chlorophyll. ® 
Up to this point it would seem that the fixation of nitrogen 
is clearly connected with the presence of a carbobydrate, either 
specially, added ot present in the tissues of an associated plant, 
or else, to remove the cause a step further, with the presence 
of organisms capable of manufacturing suitable carbohydrates, 
Acting on the suggestion that the vigorous assimilation of 
nitrogen by the bacteria of leguminous root-nodules, may be due 
to the carbohydrates present in the legume itself, Golding has 
carried out pot-experiments on the effect of supplying glucose 
to bean, lucerne, and clover plants, and finds that a marked 
increase in growth ix produced thereby.” Further, Lanrent has 
shown that seedling plants, such as maize, can grow, incrense 
in weight, and form starch in the sterile solutions and in the 
absence of carbonic anhydride when glucose is suppliod to their 
roots.® Finally, Mazé, again, working with sterile water cul 
tures, shows that vetches can be grown in tne dark, at the 
expense only ofglucose supplied to their roots. ? It is true that 
the green plants employed in these experiments belong to bota~ 
nical orders that most clearly exhibit the phenomenon of nitrogen 
fixation throngh the agency of associated bacteria. Whether 
plants not distinguished by this property can be made to assimi- 
late carbohydrates directly is the subject of further experiments 
at the present time. Should this prove possible, then a practical 
issue, quite apart from the extreme theoretical value of the 
result, may be foreseen. Sugarand other carbohydrates, thoagh 
prohibited by their cost for manurial purposes ‘on an agricul~ 
tural scale, ‘might ve valuable agents for a special purpose, such 
as, for instance, the production of fruit, flowers, and vegetables 
under glass and with a minimum of sunlight, at periods when 
they are usually obtained only with extreme difficulty. 

There is also evidence in another direction that the ehilero- 
phyli theory does not explain all the facts of carbon assimilation 
and plantenergy. Thus, Green, bus published experiments from 
which he draws the conclusion that there exists in plants « power 
of absorbing and utilising the radiant energy of light, some- 
times to a considerable extent. without the presence of a chloro~ 
phyl! apparatus.!°— Imperial Institute Journal, 
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Recent sales of some unusual Indian and Colonial 


rugs, 

At the drug auctions held in London last month, several 
unusual consignments wero offored for sale. Most of these were 
samples of Indian and colonial drugs which had found their way 
to the London market, and there was also a snpply of ipecscaanha 
root from the East Indies. Particulars of the different articles are 
furnished by The Chemist and Druggist for Jane 24 (p. 1000). 

Firet in importance is the arrival from Singapore of two 
bales of ipeencuanha, which thero is litle doubt came from Johore. 
‘At prosent wo aro entirely dependent upon South America for 
‘our supplies of this important drag, and for some time past there 
has been @ considerable scarcity in the market, stated to be due 
to the fact that the natives of Brazil have, to a large extent, aban- 
doned the collection of ipecacuanha root in favour of India rabber, 
However this may be, the last digging season, which ended in 
March, only yielded 180 bales of the drug, about a fourth of the 
average orop, and consequently there appeared every probability 
of increased -curcity befure the next harvest in November, The 
supply of Fast Indian ipecacuanha, therefore, arrived at a very 
opportune moment, and in the present condition of affairs a con- 
stant supply from the same source would be most welcome, 
‘Attempts have previously been mado to cultivate the plant, 
Pasychotria ipecacuanka, in both India and Ceylon without success, 
but it appears to grow well in the Straits Settlements, where some 
years ago a plantation was established in Johore. In 1888 two 
packages of the root were received from Singapore; it was of 
exeellent appearance, though alightly damaged, and yielded 1-4 per 
cent. of emetine, Last month, after an interval of eleven years, 
a further consignment of the same drug from the same locality 
made its appearance, It was a splendid speciinen, clean and well 
annulated, and realised 12s, 10d. per Ib. at the public auction. 
This compares very favourably with the recent prices of the 
Brazilian drug, aud Mr. J, C Gmney finds that it contains 1:6 
per cent. of emetine. There is no doubt that further supplies of 
this quality would find a ready market here, and the extended 
cultivation of the plant in the Straits Settlements appears to be 
worthy of attention 

The other drugs referred to above may be briefly noticed. 

Under the name of “Gookhru” a bale of roundish five- 
cornered fruits, armed with formidable prickles, was offered for 
sale. These wero the iruits of Tribulus terrestris. o low trailing 
plant, which is common throughout India, and belongs to the 
natural order Zygophyllee. It is known as Gokhru or Ghdkru, 
and the whole plant, but more particularly its fruits, which are 
always procurable in the native drng marts, are used medicinally 
throughout {ndia, It is said to possess diuretic and tonic pro- 
perties, but its chemical constituents are not known. According 
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to the anthors of Pharmacogmphia Intica tho fruits contain a 
body having alaloidal properties, together with fat and a resin, 
to the last of which tho aromatic odour and taste are probably due. 

‘Another Indian drag was offered as “ Bavachi,’ and con- 
sisted of the seeds of Psoralea corylifolia, a herbaceons weed 
belonging to the Leguminose#, and common throughout India. 
Tho seeds are ovate or reniform in shape, dark brown in colour, 
and possess an aromatic and bitter taste, due to the essential oil 
which they contain, ‘The oil is used by the natives both internally 
and externally asa remedy for leprosy and other skin affections, 
and has been strongly recommended for the purpose by Dr. Kenny 

Fourteen bags of bark shipped from Syilney were offered 
as “Sassafras,” a name applied to various plants. Tho bark in 
question was probably derived from Beilschmiedia obtusifolia, a 
Jarge handsome tree of Queensland and New South Wales, 
belonging to the Laurinea, and known as “Queensland sassafras, 
It is extremely fragrant and possesses aromatic and tonic proper- 
ties, When dry it is said to yield 770 oz, of essential oil per ton, 
and also contains 7-5 per cent. of tannin similar to, or identical 
with, cinchona tannin, Another bale was offered as “ Labrador 
Tea,” and consisted of the leaves of Ledum latifolium, » small 
shrub belonging to tho heaths, and found in swampy places in 
Canada and the Northern States. Tho loav-s have an agreeable 
odour and taste, and are used by the Cree Indians, who name the 
plant ‘Maskoogo,” as tea, 

Reference may be made, in conclusion, to a recent communi= 
cation relating to the important dng, Strophanthas, Mr B. M. 
Holmes, Curator of the Pharmaceutica’ Society's Museum, refers 
in the Pharmaceuticul Joureal for July 8, to the diffionlty of 
obtaining in commerce the pure seeds of Strophanthus kombe, 
which agree with the description and colour test of the Pharmn« 

ia, Commercial strophanthus frequently consists of a 
mixture of the seeds of various specios, and is liable to considerable 
variation, It is pointed out that 9. kombe is a native of East Africa, 
and has not yet been found in West Africa, any strophanthus seed 
imported from the West Coast is very unlikely to be the genuine 
article. Mr. Holmes has ascertained that oven the best commer- 
cial kombe seeds consist of at least two, and probably three, species 
mixed tozether, and from specimens of tho plants these have been 
identified as 8. emini, S.ombe and 8, courmonti, ‘The variety 
which complies with the Pharmacopoia tests has been determined, 
and it is proposed in fature to import these seeds in the pods, 
instead of loose, eo as to obtain s seed of uniform charactor. All 
packages of {his genuine strophanthus will bo marked A. L, O. L. 
‘Mandala Brand,” London, and it is hoped that by the ure of a 
puro and uniform drag the somewhat uncertain action of the tinctare 
made from the prasent seats will be remedied.—Imp, Inst, Jour, 
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The Hill Forests of Western India. 


The following description of some of Bombay foresta is 
extracted from a lecture delivered by Mr. H. M. Birdwood, 
GS.1, LL.D, M A., given at the “ Greater Britain Exhibition” 

* on the 4th of July, 1897; and printed in the Journal of the Society 
of Arts. 

The particular area of which I spoke at the beginning of this 

aper is within easy reach of tho City of Bombay. It includes 
fihy tracts of country on either side of the range of Western 
Ghats, in the Dekhan and Konkan respectively, between the Iati- 
tudes, roughly srenking, of Bombay and Saisra. Ae compared 
with other forest areas elsewhere in the Presidency, it is by no 
means remarkable, ao far as the production of valuable timber is 
concernad; but it is of interest as illustrating generally the 
methods of the Forest Department ; and it is of special interest 
to the inhabitants of Bombay and many other cities in the plains, 
as it includes the two popular hill stations of Matheran and 
Mahableshwar, which owe much of their value as health resorts to 
their pleasant woods and abounding undergrswth of beaatifal 
shrubs and flowering plants and ferus, which everywhere keep 
the ground cool, and the air sweet and fresh. Both in climate 
and splendour of wild woodland sccnory they furnish an instractive 
contrast with those hills of the same tract which have suffered 
from the destruction of forests in the manner I have already 
described. An account of the forest flora of Matheran and Maha- 
bleshwar will apply generally to similarly preserved portions of 
the Western Ghats and tho adjoining regions; and, in the time that 
is loft us, it will be sufficient porhaps if L deal only with the flora 
of these two hills. Their vegetation is not indeed identical, Dr. 
Theodore Cooke, formerly principal of the College of Science at 
Poona and an accomplished botanist, who always found his “plea- 
sure in the pathless woods” whenever he could escape from college 
lectures, has estimated that, exclusive of grasses, about 140 flow- 
ering plants are found at Matheran which have not been seen at 
Mahableshwar, and 130 at Mahableshwar which have not been 
seen at Matheran. Some of the conditions which regulate the dis« 
tribution of plants are not indeed equally operative at both places. 
Mahobleshwar is about 70 miles nearer the eqaator than 
Matheran. The latter is an isolated hill rising from 
the plain of the Konkan, midway between the Ghats 
and the sea ; whereus Mahableshwar is farther from the sea, aod 
is to all intents, a part of the range of Ghats. The highest point 
of Matheran is about 2,500 feet above the sea-level; whereas the 
Mahableshwar plateau is at a general elevation of 4,500 feet 
above the sea and rises at one point to 4,700 feet. These differ- 
ing conditions are not without their effect, Some plants are 
found at Mahableshwar which will not thrive on the lower 
mountain top, Some Mathoran plants, on the other hand, find 
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the higher levels of Mabableshwar beyond their range, 1 will 
give a few instances. The most casual observer is struck by the 
wonderful undergrowth of brake-fern at Mahableshwar and of the 
arrow-root plant—which in October and November blooms on 
almost every squara yard of the jungle—and by the beautiful 
profasion of the Osntunda fora, mixed with clustering roses nnd 
willows, along the upper stream of che Yenna river. At Mathe~ 
ran the brake-fern is scarcely known, [na few years it will be 
extinct, if it is not already <0; for being raro it has been the 
prey of thoughtless fern-huntors and cannot defy their onslaughts, 
t would be impossible for any number of fera-hunters to destroy 
it at Mahableshwar, and soit is left alone, Even if unmolested 
at Matheran, it drags on at best but a feeble existence, The site 
is too low for it, the lowest limit of its range in the latitude of 
Bombay being apparently a little more than 2,600 feet above the 
sea-level. The Osmunda, again, is not known at Matheran, nor 
is the Willow (Salie tetrasperma), nor the Arrowroot (Iitchenia 
caulina), though other allied plants of the order Scitamines: ure 
lentifal enough. On the iter hand, there are some wellknown 
Miatheran trees, such as the Kambba (Careya arborea), the 
Malin or Iudian ebony (Diospyros assimilis), and the Chandéra 
(Macaranga Roxburghi:), which do not grow on the Mahahle- 
shwar plateau at all. But after full account is taken of all 
divergences, it is found that many plants are common to the two 
hills. Such a coincidence is favoured by the practical identity 
of their geological formation, and by the circumstance that there 
is no great difference in the range of their mean temperature at 
different seasons and in their rainfall. Both Mabableshwar and 
Mathoran are huge musses of trap, eapped by a thin layer of 
laterite. Both are within sight of tle sea. Both are swept by 
the same dry winds in the cold weather, and by the same monsoon 
storma, and both enjoy the full benefit of the monsoon rains. 
Phe average moan temperature ranges st Mahableshwar from 
63:3° Fahr. to 71:7°, and from 67-8° to 73°5° at Matheran. The 
average annual rainfall at Mabableshwar amounts to 261-4 inches, 
and at Matheran to 2247 inches, Under such concordant influ- 
ences, it is not surprising that a marked similarity should be 
apparent in the general outward forms of vegetation on the two 
hills, due to the frequent presence of the same characteristic 
plants on both, Everywhere at Mahableshwar, as at Matheran, 
_ wo find tho Myrtle tribe represented by endless woods of the 
beautiful Jambul tree (Zugenia Jambulana) the Melastomas 
by the Anjan or [ronwood (Memecylon edule), the Laurels 
by the Pisa (Litswa Stocksii), and the Madder tribe by the 
thorny Gela (Jtandia dumetorum, (a small tree, generally » 
shrub, with numerous stiff branches, armed with spines, 
and largo fragrant white flowers, which tum yellow bofore 
they fade, ‘There is the same undergrowth of shrubs and hérbace- 
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ous plants, the natural orders of Leguminose, Acanthacew, and 
Composite, being specially and uamerously reprosented, There 
are many showy climbers, trailers, and creepers, and Orchids and 
Dendrohinms comman to both hile; while everywhere the little 
silver forn covers with equal impartiulity every sheltered bank and 
rock, Some years ago, before leaving India, I prepared for the 
Bombay Natural History Society's Journal, with the aid of 
several competent botanists, a catalogue of the flora of Matheran 
and Mahableshwar, I cannot pretend that it is a complete list, 
for the simple reason thut daring the four rainy months of the year, 
when most herbaceous plants are at their best, the hills, ure prac- 
tically inaccessible to Kuropeans; but in addition to the hill 
flora it includes some of the more conspicuous plants on the higher 
levels of the roat from Poona to Mahableshwar; and the list of 
forest trees, which are conspicuous at all times, may perhaps be 
accepted as complete, 1t may interest you to know that of the 
733 names included in the catalogue, about 125 are the names of 
trees or sub-treos, as distinguished from shrubs, creepers, grasses, 
ferns, and undergrowth generally. Of the trees probably not 
more than ten species have been introduced, and about 115 species 
are probably indigenous. ‘They constitute but a small portion of 
the indigenous trees found throughout India, the number of which 
exceeds 2,000 species, but they give some idea of the diversity 
of forest vegetation in the limited area under consideration, 
if we bear in mind that the number of species of indigenous trees 
in Groat Britain is only forty.* 

The trees which bave been distinctly introduced are tha Peach, 
which is cultivated at the hill station of Panchgani, near 
Mabableshwar; the Stringy Bark (Zucalyptus obligua), which does 
not take kindly to Mahableshwar, the rainfall there being evidently 
too heavy for it, but does better at Panchgani,—t which at a 
distance of only ten miles from Mahableshwer, has a much lower 
rainfuil—though not nearly so well as on the Nilgiri Hills; the 
Chinchona suecirubra, which again has not been a success, aa on 
the Nilgiri Hills and elsewhere; the Cassowary tree, or Beatwood 
(Caruarina equisctifolia), which has been extensively planted at 
Panchgani, but much prefers the lower lands nearer the sea, and 
especially the sandy beaches of the Konkan coast; the Oak 
(Quereus robur), of which, however, there are very few well grown 
trees; and the Mulberry (Morus alba) which was probably brought 
from China. 

Among the more important or more conspicuous trees which 
may be regarded aa indigenous are two species of Garcinia—the 
wild Mangosteen (Garcinia indtwca) avd the Gamboje tree 
Garcinia ovaliolia; and two species of Sterculia—the Sterculia 
urens, from the wood of which native guitars aro made and the 
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Goldar (Sterculin_guttata,) conspicuous by its large, peach-shaped 
fruit, covered with searlet down; the Bilk-cotton tree (Bombax: 
malataricum,) which attains a great size, and is a tree of strange 
beanty when in full bloom, with its large, showy, rose-red flowers; 
the Kasu (Elzocarpus oblongus) with leaves turoing red in 
autumn, and clusters of flowers with white-fringe petals and red- 
dish-brown sepals; the Frankincense tree (Boswellia serrata 
which is plentifal on the Ghat road between Poona and Mabab-) 
Jeshwar; and another balsamiferous tree, the Canarium strictum- 
yielding a gum, burnt as incense by the hill people at their 
religious servicer, and much sought after on acovunt of the rarity 
of the tree, of which I bave found only one specimen at Matheran, 
to my lasting wonder at its presence thore, in a thick wood, far 
from its congeners, and hemuned in by countless aliens; the Garuga 
pinnaia (belonging also to the samo natural order Burseracec,) 
the bark of which is used in tanning; the Indian Satin-wood 
(Chloroxylon Swietenii). an excellent wood for cabinet work of the 
better kind; the Indian Red-wood or Bastard Cedar (Soymida feb- 
vifuga), the bitter bark of which is used as a substitute for chin 
chona bark; two species of the Jujube tree (Zizyphus); the Koe- 
himb tree (Scheichera trijuga ) on the young branches of which lac 
is produced in many parts of India ; the well-known Mango tree 
(Mangifera indica) which is found wild on many hills, though 
sometymes said to have been introduced by the Portuguese monks 
from Brazil ; the “* Flame of the Forest" (Butea frondosa), which 
has given its name,—Palas” in the vernacular,—to the memo- 
rable plain of Palasi, commonly known as Plassey ; the Black 
wood tree (Dalbergia latifolia), of which is made tho elaborately- 
carved furniture, which at ono time was much prized in Bombay , 
the beautiful Indian laburvum (Cassia fistula); the Acacia Suma, 
from the wood of which Catechu is manufactured; and yet another 
beautiful representative of the order Leguminasa, the Laeli 
(Abjizzia stipulata), a very conspicuous tree at Matheran, with 
clean stem und spreading branches, finely pinnate leaves, and 
large acacia-like flowers, with numerous, white, lilac-tipped 
stamens; the Ain (Verminalia tomentosa), a valuable timber 
tree; the Myrobolam tree (Terminalia Chebula), which is found 
in great abundance on Muhableshwar, the frnit—the Chebulic 
Myrobolam of commerce—being largely exported. coming indecd, 
for the whole of India, third on the list of exports of forest 
produce, as regards valuation, and second, as regards quantity ; 
the Jambul tree (Hugenia Jambolona), already referred to, 
which may be regarded asthe most characteristic tree of both 
Matheran und Mahableshwar, impressing as it does, most effiec- 
tually, its grace of form ‘and beauty of colonr on all the 
landseape and shading the ground everywhere with a cool 
canopy of swest-sconted leaves ; another tre, also of the Myrtle 
order (Careya arborea), which has been already referred to ; the 
Ironwood (Afemecylon edule), which has also been referred to and 
ia also a characteristic tree of both hills, with its dark shining 


42 THE HILL FORESTS OF WRSTRRN INDIA, 


leaves, like the leaves of the Camellia ; the Renteak treo 
(Lagerstroemia parviflora), which yields a wood of excellent 
grain for the cabinet-maker ; the K&nta Kumbal (Siderozylon 
tamantosum), a tough, hard-grained trea, as its name implies; the 
Bassia latifolia or Mowrah tree, from which Mowrah liquor is 
made in otber parts of India; and yet a third treo of the Sapo- 
dilla order, the, Bokal (Mimusops Elengi), with dark green 
foliage and honéy-scented flowers ; the Diospyros assimilis, one 
of the Indian obonies ; the Kaola (Symplocos Beddomei), with 
blossoms ecented like the hawthorn and blue berries ; the wild 
Olive (lea dioica); the Warns (Heterophragma Roxhurghii) a 
wil tree of the Bignonia or Trumpet-Flower Order, with grey 
pinnate leaves and clusters of showy white bell-shaped flowers 5 
the Teak tree (Tectona grandis), the most important of all the 
forest trees; the Shewan (Gmelina arborea), the pale yellow, 
close-grained wood of which is used for planking, furniture, the 
panels of doors, &c.; the wild Nutmeg (Myristiea attenuata) ; and 
15 species of the Laurel order, ail notable and some of them ver 
beautifal trees, the two most notable being the Litsea Stockeit, 
already referred to, a shapely laurel rising to a height of 20 feet 
or more, and generally assuming a pyramidal tapering form, and 
displaying whorls of pale bivish leayes—a very characteristic 
tree of both hills—and a species of Cinnamon (Cinnamemum 
Pamala), of which I havo found only four specimens, all at 
Matheran, a striking and handsome tree, though of no great 
size, with tufts, when first bursting into leaf, of small, pink, 
transparent leaves, which afterwards lengthen and become point- 
ed at both ends, and have marxed ribs or nerves, and are dark 
and shining above, and when dried turn to a rich brown, and 
yield a spicy scent when crushed. These, with several species of 
trees of the Spurgewort order (Euphorbiacece), which is well 
tepresented on both iills, and includes the Macaranga Reabur- 
gli, already referred to, and readily reocgnised by its large 
ovate and peltate leaves, and the Hasina (Bridelia retusa), a 
good timber tree, and of the genus Fiens, which includes the 
well-known Banyan tree, the sacred Pipal, the Sycamore tree 
of the Bible, and other Figs, not so well known ; the stately and 
fine foliaged Jack treo (Artocarpus integrifolia), with its enor- 
mons fruit, allied to the Figs, the Willow (Salix tetrasperma,) and 
the Fish tail palm (Caryola urens)—the only palm included in 
my catalogue—make up a fairly full list of the more conspicuous 
of the forest trees on the two hills, 

Lwish Ieould convey to you something more than a dim 
conception of the beauty ‘and perennial charm of these Indian 
woods, But that is beyond my power. It will be enoagh for 
me, and T shall be quite satisfied, if, by my narrative, imperfect 
and ineagre though it be, I shall have helped you in any degree 
to appreciate the value of the great work done by those wko 
have preserved and improved the forest tracts of British India to 
he lasting benefit of the State and the people. 
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Forestry in Madagascar, 


Aspect and resources of the forests.—Speaking roughly, the 
arew of the forests in this French colony appoars -to be about 
10 or 12 million hectares (hectare=2} acres), but the western 
and southern portions of the island are so little known that this 
estimate makes no claim to precision, The forest varies in 
character according to localities and may be classed generally into 
three types, viz, the coast forests, the inland forests up to 700 or 
800 metres of altitude, and the upland forests, from 800 to 1,300 
metres. It is interesting to note that latitude makes little dife 
ference, the forests in the north being much the same as those in 
the south, whereas in Europe, and even in the smallor area of 
Francs itself, the northern forests differ widely from those in the 
sout! 

Coast Forests.—The forests in the vicinity of the sea, at least 
for the east coast, are all much alike, with this difference that in 
the north the more valuable species aro more plentifally distributed 
than in the south, These forests are not usually of large area, 
and are divided either by swamps and lagoons or by cleared 
lands, Thay ara characterised hy a special type of trees, such as 
the nandrorafo or copal, the kéuttina or Hazelin bijaga, the Termic 
nalia catapa almond, two Ficus, other trees called varongy, 
voapaka, nato, nanto, fantsikahitra, fer. Jilao, and among timbers 
specially suited for cabinet work, ebonies, palissandres, rosewood, 
and a species of mahogany called in the west mahibo, Among 
secondary species are found a rubber treo, the barabanja or 
hazondrano, Vahea rubber climbers, Landolphia or Hancornia, 
edible fruits like the voantata and lime, also palms and 
pandanus. ‘These coast forests are valuable because they contain 
species that cannot be grown elsewhere, and also because they 
form a protection against strong winds from the open sea high 
might otherwise prove injurious to agriculture, 
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Inland or median forests.—Tho forests of moderate elevation 
are by far the most important in the island, whether on account 
of their oxtent or on account of thoir richnoss. In somo parts, 
for instance near the Bay of Antongil, they come almost to the 
coast. 

At similar elevations, the forests of the north-west resemble 
those of the east, still, from about the 16th parallel, those of the 
west differ appreciably in appearance and composition from thosa 
oo the eask In the Taiter, the Filices are the more plentiful, in 
the former the Leguminoss preponderate. Hence results a 
considerable difference in general appearance. In the east, the 
broad-leaved species are frequently evergreen, while in the west 
many are deciduous. 1b is estimated that these median forests 
contain about 1,200 woody species, of which 800 attain a height 
of 8 to 80 or 40 metres. Among those of commercial importance 
as timber or cabinet woods the following families are represonted, 


Rubiacea—tambaribarisa, sohisy or sondindranto jansikahitra. 

Suxifrager—lalona, hazomena. 

Leguminaces-—voamboana and other rosewoods, Aarahara one 
of the hardest and finest coloured woods, volomborona. 

Malvacess—baobab or boutono, varo. 

Guttifers—ramy, one of the most remarkable trees of the 
family, foraha, and vintonina, 

Chlanaces—/otona and anjanajana, 

Taccacens —torolo. 

Coniteres—hatrata, the only representative of the family. 

Urticacem—janidy and thréo figs. 

Euphorbiaces—tapia, voapaka, 

Proteacexe—vivaona, 

Monimiacess—ambora, several varieties, some of which re- 
semble sandalwood. 

Loganiacess —lambinana and valanirana. 

Ebenacew—several species of Diospyroe (black, green, or 
striped ebony) called hazomainty. 

Rhizophoracem—Aazomamy. 

Liliacers—vanana, hazondrano. 

Sapotaces—nato, nanto, 

Lauracea—varongy, 2 or 8 apocies. 

Compositacess—merana. 

Myrtaces—rotra, 

Terebinthacess—mahibo or apple-mahogany. 

Melastomaces—bongo. 

Bignoniaces—hitsitits:ka, 


High level forests.—Tho forests at high altitudes appear to 
cover about o fourth of the wooded area of the island, or some 
8,000,000 hectares. Where they adjoin the median forests the 
composition is similar, but gradually altera as the elevation 
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increases, Cabinet woods are only represented by a fow palise 
sandres and some other species not yet fully accepted in com- 
merce. 


(Note, Palissandre is generally translated rosewood, and ia 10 found in 
dictionaries, Hore, however, some distinotion is made.) fs 

There is no more mahogany, no ebony, no rosewood. 
‘These valuable species hardly surmount 600 metres, their favourite 
altitude being 300 to 400 metros. Nevertheless, numerous fine 
specimens are found in these forests when they are near the sea, 
both east and west, but specially in the north, These elevated 
forests are difficult of access, the soil being shallow and steop. They 
never have that appearance of neatness which is found in those 
of the lower regions, somne of which almost call to mind Huropean 
forests where great climbers aro unknown. Horo, on the contrary, 
ia found an inextricable tangle of Ilianas, climbers of all kinds, 
bushes, climbiog bamboos, aud olher things which vastly impede 
progress. Consequently these forests are but imperfectly known, 
for the more important’ work at lower levels is enough for the 
present to claiz: all the energies of the staff, Nevertheless, it is 
ascertained that they contain many valuable species, for instance, 
lalona, hazomainty, ‘several voamboana, a nato, harahara, hazovola, 
ambora, voanana, vivoana, vrongy, famelona, valued for its 
elasticity, hazondrano, almost as good, mokarano, paka, fanidy, 
valarinana, 4 

All this valuable property has been of late years considerably 
trenched upon, both by the natives and by foreigners who obtained 
from the Malagasy government concessions over vast areas which 
they abused to the benefit of their own pockets and utterly 
regardless of consequences. This state of things is now stopped 
by regulations and a Forest Service, drawn up and established by 
General Gallieni. 

Organisation of the Forest Service—Considoring the inadequacy 
of the budget and the present impossibility of surveying aud 
superinterding the whole of the forests properly by means of a 
full staff, the functions of the forest service are limited to advis- 
ing the Heads of Provinces, with a view to the preservation and 
proper working of the forest property. It appears that M, Cornet, 
Inepecteur Adjoint and Ohief of the 1896 mission, has departed, 
and that the Service now consists of M. Girod-Genet, Inj eoteur 
Adjoint, Chef de Service, two resident gardes generaux at Majunga 
and Antananarivo, a Brigadier and two gardey at Antananarivo. 
Another garde general and two more gardes are probably by this 
time appointed. A school for native gardes is also in course of 
organisation. Circulars have been issued to Heads of Provinces 
warning them against alienating valuable forest lands, instruoting 
them in the best means of preserving the forests and assuring 
their regeneration, enjoining them to prevent damage by cattle, 
and to Keep out fires. Natives are not allowed to scatter about 
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the forests where they like, but aro to be limited to fixed settle- 
ments or villages. These steps are stated to be already beneficial. 

Reboisement.—Protection alone will not suffice to bring the 
forests into the highest possible state of efficiency, for there 
aré, especially in the contral regions, immenso areas where 
wood is a missing necessity, not only for trade but also for 
agriculture and the general prosperity of the people, who can 
obtain neither timber nor firewood at present. ‘The reclothing of 
Imerina and Botsileo districts has, therefore, been decided on, and 
for this purpuse nurseries have been started at Antananarivo and 
in the central provinces. ‘The Antananarivo nursery, adjoining 
the agronomic station of Nahanissna, is more cavecially (or 
cultural experiments, with a view to tho acclimatisation of useful 
exotics and to the acquisition of a practical working knowlege of 
the native species, It poseesses already 1,211 650 young plants of 
various troes, among others Melia azedarach, which’ appears to be 
the most promising species for the rapid creation of m canopy, 
several varieties of flaos (Casuarina tenuissima and equisetifolia), 
‘Acacia Lebbek or oir noir, Acacia heterophylla, which has given 
good results, Bucalypcus robusta and ‘botryoides, Manihot 
Glazehovii, syeamore, Norway pine, chestant, Quercus suber (cork 
oak) and tobur and niaowi. ‘The provincial nurseries, about 
eight of them, contain about 4,000,000 plants, Outside Antna- 
narivo an area of 537 hoctares has been planted up with 400.000 
ants. 
Pi Regulations.—Tho exploitation of forest produce na been 
regulated by a decree of ard July 1897, which pormits the grant 
of concessions under proper control, since it is not yet possible to 
jntroduce a system of annual fellings such as obtains in_ civilised 
countries, ‘The mode of exploitation is laid down, and the royalty 
payable by contractors is fixed at 0 centimes per hectare annually 
up to 20,00 hectares, and 15 centimes per hectare per year over 
thatarea, This seems little enough. ‘The natives are allowed te 
collect minor produce such as rubber, wax, gum, saffron, &c, and 
to take, for a trifling payment, such wood as they may require for 
household use, within prescribed areas. ‘The villages aro held 
responsible for frauds or abuses, and are, therefore, less well off 
than the natives of certain parts of India, where there is every 
privilege and no kind of responsibility, 

Prices. The values of different articles of forest produce may 
be interesting. They are as follows :— 

1. At Antananarivo -— 

Ist quality timber, 120 to 130 francs the metre cube 

(344. ft.) 
do 


2nd do 105 to 110 do 
Deadwood 90 to 100 do do 
Charcoal, Native 10 to 14 fr, the 100 kilogrammes 


(kilo 23 Ibs.) 
Do —Fronch-mako, 28 fr, do do 
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2, Atsmall coast ports, like Vohemar, N’Gontsy, de. 


Rosewood logs, por ton, about 25 fr. 

Ebony do do 30 fr. 

Palissandro do do lt fr 

Mahogany 60 do lt fe 

Planks per sq. metre do 90 centimes. 

Scantling per running metro 3 fr. 50 6, to 18 fr. 50 a 
Shingles (bardeaux) per 100 20 fr. 

Rubber, por kilogramme 3 fr. 50 c, tod tr, 60.0, 
Animal wax do 1 fr, 759, 

Copal do 1 fr. 400, 

Rafia fibre do 85 oe 


3. Atthe larger ports, such as Diogo Suarez, Tamatave, 
Majunga, the above prices must be increased by about 30 to 40 fr. 
per bs to cover cost of freight and transhipment, plus agent's 
profits, 

Introduction of ceara rubber (Manihot Glazshouit) §¢—The 
coast regions, postessing a hot and moistelimate, lond themzelves 
admirably to the culture of tropical species such as cocoa, coffee, 
tea, cloves, vanilla, cocoanut, pepper, sugarcane, and rabbers. The 
climate is not the same everywhere, In Imorina and Betsileo the 
year is divided between two seasons. dry and cold from May to 
October, hot and rainy from November to April, But on the east 
coast between Cape Manambato north of Vobemar and Fort 
Dauphin these seasons mean merely greater or less heat, with more 
or Jess rain, The const is always hot and moist, with luxuriant 
vegetation and running streams. Most of the plantations are in 
the less unhealthy districts, to wit, Sambayaha and Antalaha in 
tha north, Vatomandry, Mahanoro, and Mananjary in the canta 
of the east cosat. Coara rubber was introduced in 1888, near 
Fort Dauphin, and some of the plants are now I metre in girth 
and 24 ft. bigh. Some plants have even seeded at 18 months old, 
and gave good robber an experimen, though plants are not 
usually tapped till they are 5 or 6 years old, Ceara rubber 
appears to profer a dry and rocky soil. “It does not prosper in 
rich moist loam, though the soi} into which the young plauts are 
potted out is fairly moist and good, In rich damp soil the trees 

cadually dio off, from no apparent sickness, bat the roots form 

forge tuders like hore of manioe, and appear’ to ceaso their func- 
tions. It is expected that the Ceara rubber, cotton, cocoanut, d., 
will finda quite congenial home on the west coast, since it has a 
dry season which will enable thom to resist the cryptogamic 
digeases to which they aro liable when grown under continual 
moistare. 


Report of General Gallien’, Governor of Madagasoar. 
(Abridged from the Revue des Eau et Foréts) 
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TIL-OFPFIOLAL PAPERS & INTHLLIGHNOB. 


The spread of Loranthus in the Konkan, 
Introduction. 


1, {was first induced to study the spread of Loranthus 
by reading an interesting paper on the subject in the January 
(1896) number of the “Indian Forester,” Volume XXII, by 
Mr, H.C. Ashworth, which was taken from the August number 
of the “Victorian Naturalist.” Mr. Ashworth bad read this 

aper before the Fields Naturalists Club of Victoria, and Mr, 
Hiffucd forwarded it to the “Forester” with his rewarks, hoping 
that perusal of it would stimulate interest in the subject in 
India. In a foot-note to the paper the Editor, Mr. Gamble, 
added : * The subject of the dispersal of the seeds of the many 
Indian species of Viscum and Loranthus is one of great interest, 
and we recommend its investigation to our readers. The genus 
Dicaeum is rare in India, occarring only in Assam and Barmah, 
so that other birds are concerned in the dispersal.” I commenced 
studying the subject when I came to Thina in 1897, where the 
Loranthus longiflorus was observed to be very prevalent. I did 
my best during that year to ascertsin what ‘ind assisted in the 
distribution of its seed, but was never able to obtain a specimen. 
An enterprising Forest Guard. however, brought me one and 
assured me that this was the culprit who spread the seed, and he 
related that the process was that the bird ate the viscid coating 
of the seed and, in order to disengage his beak from it, rubb 
the former on a branch to which the seed became attached. The 
explanation seemed reasonable and very probable, and it was 
confirmed subsequently by some of the Thana wild tribesmen. 
whom I consalted, and also corroborated by the investigations 
of Mr, Keeble, who, ina paper contributed to the Transactions 
of the Linnwan Society (copied into the “Indian Forester,” 
Volume XXIII, page 64), wrote (regarding the Singhalese 
species): “When the frait is ripe the bird eats the succulent 
portion only, wiping out the seeds with its beak on a branch 
of the tree, to which they thns become attached by their viscid 
coating. If swallowed, the seeds are found to be digested and 
destroyed.” Daring tho groatcr part of 1808 I was absent from 
the Thdna District, but in the latter part of that year my inves- 
tigations were recommenced, and. I was rewarded early in 1899 
by personally seeing the bird, previously shown to me by the 
Forest Guard, feeding on the Loranthus longiflorus. I watched 
the bird, and the following is the result of my observations, 
My conclusions, as will be seen, are entirely opposed to those 
drawn by Mr, Keeble, and support Mr. Ashworth in nearly every 
particular, 
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Loranthus longiflorus on what trees found, 

2. Loranthus longiflors is a very common parasite on 
Teak (Tevtoua grandis) an} Mungo (Maugilera indica), espe- 
cially in the South Théoa Forest Division. Outside forests near 
villages it is most abundant on Mango, and inside forests on 
Teak, It is never found, as far as my observation goes, growing 
on Ain (Terminalia tomentosa), Dhowra (Angogeissus latifolia), 
Hed (Adina cordifolia), Kalam> (Stephegyne parviflora), &o.* 
It is abundant in the drier pacts of the district away from the 
sea, Nearer the coast, where the climate is milder and at 
altitudes of about 1,500 to 2,000 feet inland, the mistletoe 
arasite (Viscum uriiculatum) ofwener exisis+ Another species, 
oranthus scurrula, also grows in the forests, but chiefly on Bibla 
(Prerocarpus marsupium) with rusty-coloured flowers. 


Pollination of flowers, 


8, Loranthus longiflorns bears white and red tubular blossoms, 
which commence to appear in Decomber.t The species is orni- 
thophilous and while in flower the bird most effactive in its 
pollination is the Arachnechthra usiatica, the purple honey- 
sucker with a loug-vurved bill aud grey-brown plumage. The 
full plumage of the male is metallic purple in colour with Name- 
coloured tufts at she base of the wings.** 

In February the fruit commences to ripen. It is red- 
coloured, oblong in shape, and from 4" to }" long. 


Distribution of Seeds, 

4, The seed is distributed by Dicneum erythroshyneus, a 
small bird about the siza of a comuton Tailor bird, with grey~ 
brown plumago and a light flosh-coloarod short bill, The female 
and mele are very much alike. 


Method of distrifution and characteristics of distributor, 


‘The Dicaeum erythrorhyneus Bits about from tree to tree 
chirping a while and plucking the Loranthns Lerries, He holds 
the fruit broadside in his beak, quickly jerks it round, bringing 
the biunt end towards his mouth, presscs the pointed end with 
his bill til] the seed is squeezed from the epicarp into bis mouth, 
Ho swallows the sea whole, leaving the epicarp in his bill, and 


* Ibis found in Stlsctte on Dalbergia latifolia. 
tIn the neighbourhood of Thana both Viscum and Loranthus 
prevalent. 
$I have observed the parasite in flower in Sdleetts in April-May 
also in Murbéd, General flowering, however, tukes place in Deoomber-Janusr 
“*Mr, King, of the Caleutta Museum, very kindly identified these apeoi- 
‘mens for me. 
Mr, Finn alto identified those specimens for me, 
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he then twists the latter about till all the viscid coating inside 
is extracted, when itis dropped. Tho whole operation does not 
last more than about 80 seconds, He never seems to use his 
claws to hold the seed at any time, nor does he appear to uso 
them for any purpose, judying by (he way he once behaved 
when a seed on one occasion stuck to his body. Instead of using 
his claws to work it off, as he migtt have done, he endeavoured 
to reach it with his bill, and this he failed to do until, at last, 
the seed had to be removed for him, A comparatively short 
space of time is required for him to pass the seed. In 8 or 12 
minutes from the time of eating he voids it whole: in the 
majority of instances, without any excrement, 

On one occasion I watched him for $ths of an hour and in that 
time ho ato and voided 9 seeds; on anuuier occasion 2 in seven 
minutes. Two or three seeds generally aro eaten in succession 
and voided all together, and there is attached to the cluster of 
seeds a long film-like substance which helps to make the seeds 
ealch on to the branch when dropped and get glued there. Some 
discomfort seems to be felt in voiding, and evidently it is not a 
very easy operation judging by the way the bird behaves, for he 
jumps up and down and shakes himself vigorously till he has shed 
Te He works himse If up und down in such a manner as to bring 
his posterior close up to the branch on which he is seated, sv hut 
on the thinnest branch of a tree the seed can easily become at- 
tached. The seed seems more sticky on emerging from the bird 
than before entering the month, and gets glued to whatever object 
it meets with. The long film attached toitevidently is a provi- 
sion of naturo to diminish the chances of the seed falling to the 
ground as it otherwise might do. 

The bird also eats the fruit of the Ficus glomerata, as I ob- 
served, but this is indulged in more apparently when Loranthus 
is out of season. 

As far as can be judged, it is not the seed that he seems to 
cure for in the case of Loranthus, but the viscid coating around 
it. Idare say if the latter could be extracted without swallowing 
the seed this would be done, but the difficulty seems to be when 
the fruit isin his bill for ail the viscid coating to be extracted 
from the seed without any waste. He gulps down the seed there- 
fore and sucks away at the epicarp. 

Loranthus fruit is also eaton by the common grey squirrel, 
Iwas under a Mango tree on one occasion looking out for the 
Dicaum erythrorhyneus, when I observed the squirrel on top 
of the tree eating the fruit, 

The seed in this case was not swallowed; for while standin, 
under the tree, the fruits with the epicarp slightly damaged toll 
in quick succession on the ground, mosi of the’ viscid coating 
having been sucked ont. There were no birds nor any other 

animal on the tree at the time, which was a small young Mango. 
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It is probable that other birds pluck the Loranthus longi- 
florus fruit and suck the viscid coating of the seed (children in 
the Théna District are very fond of this), but none could be 
found tbat swallowed the seed whole. The Dicaeum erythror 
rhyneus seems to be the only bird, at any rate in this part of the 
Konkan, that does this, and he is the distributor of the seed by 
eating the fruit on one iree and voiding the seed on another, and 
it is by voiding especially that the latter gets attached to the 
branches, Squirrels do not remove the epicarp from the seed, 
and althongh a seed now and then in falling may stick in a 
tree, still no spread of the parasite on other trees would take 
place by such agenoy. 

UC have never met with auch a restless bird as the Dicaeum 
erythrorhyncus, Hor several hours he is jumping about and 
feeding. ‘In five hours he ate and voided 50 seeds, not including 
the edible portion of Ficus glomerata fruit, which he also 
devoured. {need scarcely explain that my observations were 
over a bird in captivity; and I had him under observation for 
8 days : suddenly on the third day he was found to have flown 
from hia cage. Haw ond. ewhen be departed I never aould. asoar- 
tain. but, perhaps, it in ox wall he regained his liberty, far ha 
could not Have been taken about conveniently in the disiriot and, 
moreover, all the information about him T needed had been 
obtained. But [ first detected him as being a voider and dis- 
tribntor of Loranthus longiflorus seed while watching him on trees 
and not while in captivity. He was, as I have previously stated, 
pointed out to me as being the culprit; but I never satisfied 
myself that he swallowed the seed and voided it, till on one 
oceasion I brought him down with No, 10 shot. He was alive 
and quite vigorous and pugnacious, I killod a second and, in 
preparing him for despatch to the Calcutta Museum, found two 
seeds just swallowed inside him. Before I put the first bird out 
of his misery he tried to void a seed and in this state I des- 
patched the specimen to Mr. Finn, of the Calcutta Museum, 
who wrote: “You have certainly definitely settled now that the 
bird feeds on Loranthus.” It is perhaps as well to mention that 
the people about the district do not believe the bird drinks 
water. It is thought that there is a sufficient quantity of liquid 
in the viscid coating of the Loranthus seed to quench his 
thirst. For two days in the cage he did without water, because 
none was placed in it. On the third day, however, some was 
placed inside, and he seemed just to indulge in a little now and 
then, What he enjoyed most was having a bath, 

Suggestions for getting vid of Loranthus longiflorus, 

6, Tho only way of ridding the tree of the parasite is to 
lop off the branch. on which it subsists, as explained in that 
interes translation of Hartig’s Book on Diseases of Trees by 
Somerville and Marshall Ward, and this is the method adopted 
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in Thdna, The Forest Blooks here are sub-divided into coupes, 
one of which is cut every yor and closed. In these coupes 
several standards (abont 30 or 35 to the acre) are left standing, 
and it is usually on the Teak standards that the Dicaeum 
erythrorhyncus deposits the Loranthus longiflorus soeds. Whon 
the controlling officer comes round, he expeets to find all the 
standards in the coupe exploited during the previous year free 
of parasites, Sometimes there area few, at other times many* 
parasites in a coupe, but never too many for a Forest Guard 
with the aid of a few village friends to remove, In this wa: 

the growth of a large number of trees is annually improved. 
There is a danger, of course, in Forest Guards, through care~ 
lessness or by design, lopping off more of a branch than is 
absolutely necessary ; but if the operations are localiaed to the 
coupe of the procading year, strict supervision over them will 
noi be difficult to maintain, In many instances, where apparent 
abuse of the practice was noticed, it was found that the expla- 
nation submitted by the Forest’ Guard was satisfactory. Tbe 
Loranthns had taken root on the leading topmost shoot growing 
out from a perpendicular stem, so that decapitation of the stem 
was the only course possible, Killing the bird so as to offec- 
tually arrest'the spread of the parasite for ever and a day, is a 
measure T would not anggest, for, apart from the cruelty of 
such a step it would be impracticable, as a small army of apecial 
Guards with guns -wouldbe needed to shoot the birds and destroy 
their nests, and then they might not destroy the right birds, for 
there are several very like the Dicaeum erythrorhyneus in 
appearance in the forests which are insectivorous. 


Conclusion. 


7. My observations, therefore, are, os already stated, 
entirely opposed to thoso of Mr. Keeble, whose investigations 
were undertaken in Ceylon, where probably the genus Dicneum 
may be a different charactered bird; but I should hardly think 
it, for 80 far away asin Victoria the same genus, as shown by 
Mr. Ashworth, exists, with characteristics almost exactly similar 
to the Indian’ species, The only difference in the method of 
eating the fruit between the Indian and Australian species is 
that the former doos not open the so-culled lid, as shown in the 
diagram accompanying Mr. Ashworth’s paper, but squeezes the 
seed out of the epicarp with his bill by presture at the opposite 


@. M. RYAN, 
Deputy Conservator of Forests, 
18th June 1899, South Théna. 


Teigka, Werentbe 1 vory abundant in the weatorn portion of the Murbad 
dluke, 


TUBERS OF THE CLIMBER DICSCORRA RULBIFERA. atl 


Notes un the Tubers of the Climbers Dioscorea 
bulbifera. 


Introduction, 

No mention being made in the Gazetteer of the Bombay 
Presidency, Volume XXV (Botany), of tho important climber 
Dioscorea bulbifera (called Kurva, Karand or Kand in Thana), 
and from the remark in paragraph 56 of the Northern Circle 
Annual Report for 1896-97 of the Bombay Presidency, including 
Sind, the economic value of its tubers as an article of food not. 
boing apparently generally known, a short note on this useful 
plant may, not prove uninteresting. Mention of the climber is 
made in Volume III of Dr. Watt’s Dictionary of Economic Pro- 
ducts (page 128), bat the details L now give regarding its tubers 
and their preparation for food do not appear in this volume. 


Where the tubers are found. 


2, Tho climber possesses tubers which are found about 
6" to 1’ in the ground at the foot of Ain (Terminalia tomentosa), 
Dhowra (Agnogeissus latifolia) and Teak (Tectona grandis) 
saplings ohiefy; but itis alto to be ween in the open away feom 
tree growth in rocky places, where it is a crawler over rough 
rocky ground. Tho tubers are formed in the monsoon months 
(aly-August), and after about 8 or 9 months shrink up, leaving 
only the outer rind inthe soil. Before dying in this manner new 
tabers are thrown out. 


Size of tubers. 


3. The size of the tubera varies with the character of the 
soil. If soft they are large, each having a diameter of 3” or 4’. 
If the soil bo hard and gritty, they are small and grow in clusters 
like small potatoes. 


By whom eaten, 


4, The wild tribes, Thikars especially, in tho eastern 
talukas of the Thana District eat these tubers in ordinary years 
extensively, and in seasons of scarcity, as in 1896-97, live on 
scarcely anything else. In ordinary seasons they commence 
collecting the tubers as soon as their Supply of food-grains ceases. 
In the month of March 1897, during ‘the famine, “L saw large 
numbers of women and children belonging to the wild tribos 
grubbing up these tubers from the ground, both in the open and 
closed forests: an operation which, of course, was not objected 
fo, it being of material assistance to the Forest Department, which 
is anxious to rid the younger trees of such climbers, Apart from 
their habit of climbing on their hosts, the roots, which are in close 
proximity to the latter in the ground, asa rule must usurp a lot 
of the nutrients in the soil intended for the tree. 
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Method of preparaing the tubers for food, 

5. The tubers are dug ont of the soil and washed in clear 
water and then boiled : after this they are peeled and cot in thin 
slices and placed ina basket, which is put during the night in 
ronning water, In the morning the basket is removed and the 
tubers taken out and eaten with salt, They are also eaten with 
milk, and when taken in this manner are much appreciated. 

The above process of preparing the tubers for food is resorted 
to during the monsoon. The process employed in the hot weather 
is as follows — 

The tubers are peeled and cut into slices, and the latter ate 
buttered with ashes of Phaseolus mango (*black-gram) busks and 
then boiled. After this the slices are washed and re-boiled with 
sali, and ealen. The process of boiling twice is resorted to, to 
mitigate the bittor taste of the tubers, If the ashes of the husks 
of black gram are unobtainable, ordinary ashes from a wood fire 
are used to butter the slices of the tubers 


Report of analysis of tubers by Mr, Hooper, F.L.C, FCS. 


6. Lhave received" copy of a report on the analysis of o 
sample of tubers made by Mr. D. Hooper, F.1,C., F.C.8., Curator, 
Economic and Art Section, Indian Museum, Caloutta, in which 
he mentions that the dietetic value of these tubers, compared 
with potatoes, shows that the amounts of the proximate. constita- 
ents are very similar und the tubers appear to be equaliy nutriti- 
ous, The copy of the report is as follows;— 

“ The fresh tubers submitted to chemical analysis afforded 
the following constituents :— 


Water ae ves vee 69°48 
Fat, resin, &e, ie BAB 
Albuminoids : pi we 190 
Starch and mucilage (carbohydrates) |. 21-97 
Fibre at oe we 19S 
Mineral matter i 1°54 

100° 


_., ‘For the sake of comparing the dietetic value of these tubers 
with that of the potato, the following results of the analysis of 
this well-known food is reproduced from Dr. Parko's * Practical 
Hygiene ' :— 


Water be 74-0 
Albaminoids 16 
Fat on 1 
Carbohydrates E 28-4 
Mineral matter as ww «10 

100 


*Marathi tame Udid 
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“Tt is here shown that the amounts of the proximate con- 
stituents are very similar and the tubers appear to be equally 
nutritious. 

“ Certain varieties of yams, however, especially the wild kinds 
rowing in Asia and Africa, have been reported to be poisonous. 
the. toxic principle has been shown to be a glucoside, which is 

readily removed by water or dispelled by heat. The sample 
under notice contained a small proportion of a bitter principle. 
The under-ground tubers of cultivated yams are said to be treo 
from any injurious property, but it would be safer in all cases 
where wild yams are concerned, to soak them in water, boil and 
roast thom bofore they are eaten.” 

G. M. RYAN, 


Deputy Conservator of Forests, 
13th June 1899. South Thana. 


“Through the courtesy of Major Prain, I. M. 8., Royal Botanio Gardens, 
Calcutts, 


Botany and the Indian Forest Department. 


In the issue of “ Nature ” of this date I find the second part of 
Sir G. King’s presidential address of section K, Botany, delivered 
at the Dover Meeting of the British Association. At the end of 
that address Sir G. King has made a strong attack on the Indian 
Forest Department, and on the teaching of Botany at Cooper's 
Hill College. He maintaina that the forest officers trained in this 
country go out to India with an insufficient knowledge of syste 
matic botany, and that they, on arrival in India, are not encour- 
aged to familiarise themselves with the sontents of the forests 
under their charge. 

These assertions are in some respects not in accordance with 
the facts of the case, and in others they show that Sir G. King, 
in spite of his long Indian experience, Thos failed to grasp the real 
iseues. I trust you will permit me to substantiate these two 

joints. 

Polwitfo begin with. Sir G. King puts tbe cart before the horse, 
‘Mf, as he maintains, the ordinary forest oficer educated in England 
now arrivesin India without sufficient knowledge to enable him 
to recognise from their botanical characters the most well-marked 
Tndian trees, it is chiefly due to the fact that it is now-a-days 
impossible to secure a botanical teacher in this country who can 
impart the necessary knowledge to the studonts. Sir G. King 
feala this himself, hence his lamentations, at the end of his addrasa, 
over the decay of the study of systematic botany in Britain, I 
feel sure that Sir W. Thiselton Dyer will bear me out when I state 
that no botanical teacher has been appointed to Cooper’s Hill 
College except with his, and latterly also with Dr, D. H. Scott's 
advice. They havo been good enough to recommend to us the 
gentlemen whom they considered most suitable for our require 
ments, bul, alas{ pot one of ihem, though all were excellem, and 
even famous botanists in other respects, was a systematic botanist 
in the sense demanded by Sir G. King, Hence I must turn 
round upon bim and say :—“ Provide well-equipped systematic 
botanists, and we shall be only too glad to have one of them.” 
Tn other words, the main difficulty lies with the botanists of the 
present age, and not with the Forest Department. 

On the other hand we are not free from blame. Until the 
year 1890, botany was a compulsory enbject in our entrance 
examination, but in that year it was, against my advice, made an 
optional subject. This, I believe, was dae to the influence of the 
head-masters of our great public schools, who desired to pass their 
pupils straight into the Service, without being obliged to toach 
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special subjects, such as botany. Ido not desire to discuss the 
general question here involved, but 1 do wish to state that the 
action in the direction just indicated was decidedly injurious to 
our special requirements. fam happy to say that during the 
last year botany has once more been placed amongst those subjects, 
which every candidate for entrance into the forest branch of 
Cooper’s Hill College will have to {ake up. 

‘As for myself, 1 may stato that, ever since I started the 
forest branch of this College in 1885, | havo constantly urged our 
botanical teachers to extend the study of systematic botany at 
the expense of other branches, such as physiology. But what 
with young men trained on the ordinary lines of our public 
schuols, and with teachers with a decided leaning to branches of 
botany other than systematic, it has been a hard struggle, The 
otherwise excellent teachers of botany, whom we have had so far, 
did their best to take up systematic botany on the lines required 
by us, but that is a branch not learned in'a day, and the first two 
chour botanists left us, for better appointments than we could 
offer, when they had fallen in with our requirement. 

And yet I'think Sir G. King goes too far when he states 
tbat the ordinary forest officor educated in England is unable to 
recognise from the botanical characters the most well-marked 
Tndian trees. Cases like this do, no doubt, occur, but [ am sure 
that Sir G. King’s assertion does not hold good in the case of 
many of the men who have been sent to India. Indeed, several 
of them have developed a decided leaning towards systematic 
botany. At the enme time, the task is, ina great part of india, 
far more difficult than would appear from Sir G, King’s words. 1 
should like to know what he understands by “the most well- 
marked Indian trees,” There ure some 4,000 different species 
of trees and woody shrabs in Burma and about half that 
namber in Bongal-Assam. If Sir G. King expects our forest 
officers on arrival in the country to recognise even a moder- 
ate fraction of these species, then he aims at impossibilities, and 
his enthusiasm for ayoematio botany has carried him far beyond 
reasonable limits, ‘To do what he requires demands a thoroughly 
trained botanical specialist, and even such a one would require 
many yeers to become acquainted with the trees, shrobs and 
herbs (as demanded by Sir G. King) of an Indian jangle in 
Burma, Bengal and many other parts of India, For such things 
the ordinary Indian forest officer has no time. - 

‘The statement made by Sir G. King, that the young forest 
officer on arrival in India is not encouraged to familiarise himself 
with the contents of the forest under his charge, ie not in accord- 
ance with the facts of the case. On tho contrary, it is made the 
first duty of the young officer, apart from the study of the lan- 
guage of the people. Sir G. King himself enumerates fourteen 
forest, officers who, during the last thirty years, have done good 
botanical work, Of these, five have made important contributions to 
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the aystematio botany of India, Of the other nine, one was trained 
at Cooper's Hill. Considering that all the men sent out from 
Cooper's Hill are as yet young, and that to my certain knowledge 
several of them are likely to become botanists, I think Sir G. 
King’s strictures are not justified, Unfortunately, he looks at the 
matter entirely from an enthusiastic botanist’s point of view, 

Tho Government of India does not wish every Indian forest 
officer to be a botanist. It is desirable that every now and then 
one of them should take up the subject as a speciality, bul it 
would be disastrous if all took that line. I have no hesitation in 
saying that as soon as a forest officer takes up botany as a specine 
lity he is, raro cases excepted, likely to become an indifferent forest 
officer. The ordinary officer of that class has no time for special 
botanical study, 

Forestryis, perhaps, nol seience in itself, but an industry based 
upon various branches of science, umongst which botany, geology 
and entomology are the most important, ‘The forest officer cannot 
be an expert in each of these. To demand sucha thing would be 
just as reasonable as to demand that a medical man shold be an 
expert in chemistry, The oue is aa impossibl as’ the other; to 
become either takes practically a life-time. With the enormous 
growth of the several hranches of soienea, a vary minnte 
specialisation has become an absolute necessity, since only 
a sinall fraction of men can be called geniuses, while the rest 
must be rated at the average capacity of the human race. The 
students of one branch must depend on the work of 
students in other branches. Thus, the forester, instead of being 
tho assistant of the botunist (as Sir G. King seems inclined to 
demand), must rely on ihe professional botanist for all the finer 
and more intricate problema of botany. All he requires is to 
acquire a sufficient knowledge of botany, so that he may utilise 
what the professional botanist tells him, For more he has no 
time, because he has to attend to quite another class of business. 
The Indian forest officer is an estate manager on a large scale; 
he must manage his estates in such a manner that they yield the 
largest possible amount of useful produce with the least poasible 
outlay. For that end his time ia taken up by sylvicultural and 
administrative duties leaving but little of it for the special study 
of any of the branches of science upon which systematic forest 
management is based. 

No doubt many of the pioneers of Indian forestry were 
botanists, but by no means ail. Take, for instance, the protection 
of the foreste against fire, a matter to which Sir G. King gives 
Prominence. He himself states that Lieutenant (now General) 

ichael was the first who was successful in this direction in 
Madras, I may add that as far as Central and Northern India 
are concerned, Colonel Pearson was the first to introduce success- 
fal fire conservancy. And yet neither of these two gentlemen 
will, I feel sure, claim to be's great botanist. 
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Sir D, Brandis, to whom, as Sir G. King points out, we owe, 
for the most part, the organisation of the Indian Forest Depart- 
ment, no doubt was a botanist; but he brought about that organi- 
sation, not as a botanist, but as an able forester and administrator 
of extraordinary energy. 

Botany is a branch of science the study of which is most 
fascinating ; but the faculties which produce a great botanist do 
not necessarily include those which are required to produce a 
great administrator, and herein lies the difficulty, in go far as the 
Indian Forest Department is concerned. { could point out more 
than one botanist who cecupied the post of the head of the 
Forest Department in a province, and who could not be counted 
amongst the sucoessfal forest administrators of India. In nearly 
all these cnses so much time was given to botany that little— or, 
at any rate, not enough—time remained for the propor administra: 
tion of the extensive Government forest estates which supply the 
people of the country with the necessary forest produce, and over 
and above yield now an annual net revenue of a million pounds, 
These results would be most seriously imperiled if our Indian 
forest officers were to take the line which Sir G, King recom- 
mends to them, 


Cooper’s Hill, October 19th. (8d.) W. SCHLICH, 
From “ Nature” of November 2nd, 1899, 


Yield Table for Shisham Seedlings at Changa Manga. 


Tam sending you a yield table for seedling shisham forest 
at Changa Manga, which may he useful to some of yonr readers 
for comparison with the rate of growth, &. of shisham in other 
localities and undor other conditions than at Changa Manga, 

The table is as accurate as I think can be prepared from the 
available data, and as the plantation has been once worked over, 
no further data with regard to the rate of growth of seedling 
shisham will be available for some time, There are sire to be 
inaccuracies in it, but it is to be hoped that some other officer will 
undertake to improve on it, as I shall haye no further chance of 
doing so. having been transferred from the Lahore Division to 
Rawalpindi. 


RAWALPINDI, B. COVENTRY, 
12th November, 1899, 
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Bleeding of Woody Plants. 


Professor H. Molisch has made a variety of observations on 
the flow of sap from woody plants when wounded. 

In the case of Palms, Cocos and Arenga, the bleeding, when 
the inflorescence’ is amputated, is not due to root-pressure, No sap 
escapes from borings at the base of the stem, though it pours out 
abundantly at higher parts, even at a height of 19-28 metres, 
when the tree is in full leaf. The spadix continues to bleed for 
one or two days after being amputated, ‘The origin of the osmotic 
pressure appears, therefore, to be not in the root, but in the axis 
of the inflorescence in Cocos, and in the upper part of the stem 
in Arenga. In three woody plants, natives of Java, Conocephalus 
azureus (Moraces), Laportea erenulata (Urticacess) and Bambusa 
sp. there is an abundant bleeding from’ the stem, with very con- 
siderable pressure, up to two atmospheres, even at the time when 
the plant is in fall leaf. The temperature during (our) winter 
months is very high day and night, with a constantly cloudy sky 
and daily rains, From incisions in the stem of climbing plants 
there is a copious flow of sap, both in the tropics and in European 
species. Ths sap flows from the vessels, thus explaining their 
unusual size in climbing plants. The flow is a purely physical 
result of the exposure of the vessels on both sides, and ‘shows that 
capillarity cannot play the part either of a water-retaining or 
of a water-raising force to any considerable extent. The pheno- 
menon takes place in Vitis and Climatis, in the height of summer 
even in very dry weather and intense hoat.—(Journ. Royal 
Micro. Soviety.) 


Origin of Storax. 


At the 12th International Congress of Medicine al Moscow, 
Herr J. Moeller, who has been occupied for tho last 20 years in 
studying the origin and development of storax, recently showed 
that this balsam is not produced in the bark, but is formed is the 
wood; that it is nota physiological secretion but a Jethological 
product which arises after damage to bark or wood- The first 
effect of a wound is a development of schizogenous glands which 
are subsequently converted into lysigenous spaces. These facts 
were verified both for styrax liquidus from Liguidambar orientalis, 
and for sweet gum from Liguidambar seyracifua. The experi- 
mental proof was furnished by L. Planchon, who found that 
balsam did not exist in normal plants, and that it occurred only 
after wounding the tree, Tho author supports this by noting the 
result of making semicircular cuts in a Liguidambar styracifua 
6 metres high Where the branches were not wounded there 
was no trace of balsam ; but where the damage had affected the 
cambium, rows of balsam glands could be detected with a lens. 
It seems, therofore, indisputable that storax is a pathological 
product.—(Journal of the Royal Microscopical Society.) 
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Physiology of roots. 


Herr A. Rimpach classifies roots under foar honds, viz. (1) 
Nutrient roots, whose sole function is the conveyance of food 
material to the rest of the plant. The central bundle, which 
consists chiefly or exclusively of conducting elements, is surround- 
ed by a comparatively insignificant cortical parenchyme, which 
may entirely disappear. (2) Firm attachment roots. These do 
not store up food material, are not contractile, and the conveyances 
of food-material is so unimportant that their sole or chief function 
may be regarded as the fixing of the plant to the substratum. 
They are characteri: y the large development of stereome 
and one characteristic of the epiphytic Bromeliacem, Araces, 
Cyclanthes, and of the terrestrial Bromeliacew, Graminem, and 
Palmez, (3), Contractile roote (Zugwurzeln). These contain few 
or no stereids, while the thin-walled parenchyme is relatively 
well developed and permanent. Contractile rocta may or may 
not be also orguns of storage. (4). Storage roots. The structure 
of these roots agrees with that of other organs used for the same 
purposo; they consist chicfly of a pormanent parenchyme filled 
with food-materiul, and may be swollen into the form of a taber. 

The roots of herbaceous plants may live only for a single year, 
or for of several years, or may have an apparently perennial exist- 
ence. They may be produced only at one or two different 
periods in the same year, The eame species may have more than 
oue kind of root, and these may or may not pass into one another 
by insonsible gradations—Journ, Royal Micro. Society and Ber. 
Deutsch. Bot. Gesell.) 


The manufacture of Leather, 


Extract from q lecture by Prof. Henry R. Proctor, printed in the 
Journal of the Society of Arts. 


The vegetable tanvins form a Jargo class of bodies varying 
very considerably in their chemical structure, but having in com- 
mon the properties of precipitating gelatine from its solution, of 
forming Aeeslowre compounds with ferric salts, and convert 
ing skin into leather. The function of tannins in plant life is 
not very clear, They are widely distributed through almost all 
classes of flowering plants, and occur at times in almost oll parts 
of the plants, but perhaps most abundantly in fraits and barks, 
They are also very frequent in galls, cansed by the attacks of 
insects and aphides, though they are sometimes credited with being 
deterrents of insects. A curious point is that even in the same 
plant different tannins may exist in different parts; thus the 
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tannin of the hark, the wood, the acorns, and the galls of the oak 
is distinctly different, though it is quite possible that all of them 
are mixtures ; since, from their unorystailisuble character, any 
very accurate separation of the different tannins has so far 
proved impossible, and it is by no means certain that the number 
of really distinct tannins is a largo one, 

Besides the chemical reactions which I have stated to be 
common to the whole class of tannins, there are certuin relations 
in chemical structure which must be briefly mentioned. All 
tannins belong to the great class of “aromatic vompounds,” 
which also includes most of the coal-tar-colours, and many of the 
most important products of manufuctaring organic chomistry. 
Tho peculiarity of this class is that all the bodies belonging to it 
contain a group of six carbon atoms, usually supposed to be linked 
together in e ring form, which remains unbroken through all the 
combinations into which it enters. Tho simplest of these com- 
pounds ig ordinary coal-tar benzene, a colourless volatile liquid, 
the molecules of which consist merely of che six-carbon ring 
combined with six atoms of hydrogen. Closely allied to this is 
phenol or pure “carboli¢ acid," which differs only from benzene 
in having an-O-H. group substituted for one of the hydrageas, 
Other phenols oxist containing two-O-H groups replacing hydro- 
gen (dibydric phenols), and three-O-H groups (trihydric phenols). 
If we represent the benzene ring, as is usual, by a hexgon, of 
which the angles correspond to the carbon atoms, it is obvious 
that 20 soon as we have more than one substituted hydrogen there 
will be a possibility of different compounds identical in the num~ 
ber and kind of their atoms, but varying as the substituted groups 
occupy respectively the 1-2, 1-8, 1-4 positions, and so on. Such 
bodies actually oxist, and are known as “isomeric.” Thus there 
are, as mighi be predicted, three different dihydric, aad three 
trihydrie ? enols, From each of these bodies organic acids may 
be derived by snsbtituting the CO. O H group for yet another of 
the hydrogens, All the natural tannins contain either the 
dibydric phenol catechol, or its corresponding acid, protocatechuic 
acid; or the trihydric phenol, pyrogallol, or its corresponding acid, 

allic acid. No natural tannins seem lo be formed frum any of 
the isomeric members of the phenol class, though some, in 
addition to catechol, contain the irihydric phenol, phloroglucol; 
but it is stated that bodies having many of the properties of 
tannins have been artifically formed from other phenols. 

Tho tannins theroforo full naturally into two great classes 
those derived from protocatechuie acid, and which yield catechol 
on dry distillation, and which may therefore be called the cateeho) 
tannins, and those from gallic acid, which yield pyrogallol on 
heating, and may similarly be called pyrogallol tannins. it is 
benign though not certain, that tannins may exist which contain 

th these groups at once, and it is cortain that there are catechol- 


408 ‘THE MANUFAOTURE OF LEATHEI. 


phloroglucol tannins, containing both the dibydric phenol, catechol, 
and the trihydric phenol, phloroglucol. ‘This difference in consti- 
tution corresponds to a’ marked difference in properties, ‘The 
catechol tannins generally give greon-blacks with ferric salts 
(thongh infusions af sama of the mimasac give ‘vialetehlanks, 
probably from the presence of colouring matters). Their infu: 
sions are precipitated by excess of bromine water, and, employed 
in tanning, or boiled with acids, or even alone, they give dark- 
colonred, and generally red and diienitly soluble proanets, whieh 
are deposited on the leather, as in the characteristic case of the 
hemlock bark of America. Similar red products of oxidation or 
dehydration are produced by exposure to the sun, so that pale 
leathers from these tunnins, such as Hast Indian sheep and goats 
skins, tanned with “tnrwar ” bark (cassia auriculata), are rapidly 
darkened by light, and may even be printed under a Photogra- 
phic negative, ‘The catechol-phloroglucol tannins, such ns those 
of entch and gambier, behave in this respect very similarly to the 
ordinary catechol tannins. Pyrogallol tannins, on tho other hand, 
give blue-blacks with ferric salts, and no precipitate with bromine 
wator, and usually a palo precipitate of ellagic acid with acids, 
and on the surface of leather, constituting what the tanners term 
“bloom.” ‘This deposit is not due to the decomposition of gallo- 
tannic acid, the “pure tannin” of the shops, and the most 
important of the pyrogallol tannins, but tv the presence, in larger 
or smaller proportion, of an allied taunin, ellagitannic acid,” of 
which the constitution is very imperiectly understood, Gallo- 
tannic acid itself gives no “bloom,” though ellagie acid is easily 
formed from it by the action of dehydrating agents. Divi-divi, 
myrobalans, sumach, and galls are good instances of pyrogallol 
tanning materials, the proportion of ellagitannic acta present 
being largest in the first and smallest in the last, The onl: 
tannin of which the structure is approximately understood is 
gallotannic acid, which was proved hy Schiff ta he a digallio acid, or 
acid anhydride of galtic acid; but even in this case it bas been 
lately shown that Schif’s synthetic digallic acid is nat absolutely 
identical with the natural product. 

‘Tho precipitate which is formed when gelatine and tannin 
solutions are mixed is not of constant composition, but varies 
considerably, according to whether the gelatine or the tannin have 
been in excess at the moment of combination. Its composition is 
also altered by washing with hot water, so that it hag not the 
characteristics of a definite chemical compound, but suggests rather 
the result of a chemical! equilibrium, such as has been described 
in connection with the pickling process, though no explanation on 
these lines has yet been attempted. It is possible that there may 
be more than one compound formed between gelatine and the 
tannins, and that the observed irregularities of composition are 
due to the presence of the two compounds in varying propottions, 
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The popular idea that modern tanning is done with ‘ chemi- 
cals’ as opposed to vegetable tanning materiuls is altogether 
erroneous, The great changes which have taken place in tanning 
methods since the days of our forefathers have been in the first 
instance mechanical ; much work which was formerly done by 
hand is now accomplished by steam power. In the second place, 
advantage has been taken of the vegetable products of other lands, 
often cheaper and richer in tanning matter thaa our indigenons 
oak bark, and, therefore, enabling leather to be more quickly 
produced by the use of sironger infusions, and still more by their 
systematic change and renewal. The best leathers of the present 
are probably not only cheaper, but actually batter than those of 
earlier date, and [do not believe that those who are willing to pay a 
reasonable price for a good material, were ever better shod than 
at present; though it must be admitted on the other hand, that at 
a low enough price worse rubbish can be obtained than our fore= 
fathers knew how to make, and that, at the same time, it is 
so well got up that ne one but an expert can judge by its appear- 
ance, 

In older timos, oak bark was practically the only tanning 
material used in England, and its great virtue was that leathers 
made with it alone were applicable to a great variety of purposes, 
and that with an honest tannage it was hardly possible to produce 
other than a fair wearing quality of leather. \ Among the host of 
materials now at the disposal of the tanner, thero is scarcely one 
with the same wide range of applicability, and, therefore, much 
moro skill is required in their proper use and combination, while 
some of them lend themselves readily to the production of quali- 
ties, such as weight and colour, which are profitable to the tanner, 
while offering no guarantee of wear to the purchaser. One of the 
most important of modern materials, though now in its turn soma 
what eclipsed by later introduction. is valonia, the large acorn of 
an evergreen oak of Asin Minor and Greece, which contains about 
three times ns much tannin as the strongest oax bark, but of a some- 
what different character, giving a harder and heavier leather owing 
to the presence of a larger proportion of ellagitannic acid, which 
yielde much of the white deposit known as ‘ bloom.” Another 
exotic material, of somewhat the same character, but yielding rather 
alighter and more porons leather, is myrobalans, the dried fruit 
ofa large Indian tree, Terminalia chebula, Akin to this in tho 
character of its tannin, but yielding still lighter coloured, softer, 
and lighter-weighing leather is the eumach, the leaf of the Riue 
coriaria of Sicily, which is used mainly for soft and light leathers 
such as morocco, in which resistance to water is of small importance, 
The tannin of sumach is nearly pure gallotanic acid, allied with a 
colouring matter giving yellow dyes with alam and tin mordants, 
and which bas been shown by Perkin to bave interesting chemical 
relations to the tannin with which it is associated. I must also 
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mention divi-divi and algarobilla, the pods of South American 
trees closely allied to log wood, which are amongst the richest of 
natural tanning materials, algarohilla being perhans six times as 
strong as oak barks. The curions name divi-divt has a legendary 
connection with David Davis, who is said to have been the enptain 
of the ship in_ which it was first imported, but the history of the 
word algarohilla is somewhat more interesting. The Arabic name 
al kharrouba (the locust bean) was introduced into Spain by 
the Moors and under the Spanish form. algaroba is the general 
name in Spanish-speaking countries for a bean-like pod, af which 
algarobilla is of course the diminutive All these materials 
contain tannins mainly of the pyrogallol group, and te them one 
more may be added which is of constantly increasing imrort- 
ance. The wood of the oak, like most other parts of the 
tree, contains tannin, yet in very small proportion, say only one- 
fourth as much asin a good oak bark. It is therefore in itself a 
practically valueless tannin material, but one to be had in enormo- 
us quantities, especially in the great oak forest districts of Slavonia 
asa waste product from the timber industry, Tt is, therefore, 
converted into an extract of at least ten times the tanning 
strength of the original material. The timber is first reduced to 
shavings about one-cighth of an inch thick by the action of a 
machine, of which the ossential part is a drum filted with power- 
ful plane blades on its circumference against which the timber is 
pressed. the shavings are carried by elevators and chain-convevers 
to a series of large vats fitted with steam pipes for heating. and by 
pumping from one to another of these, tolerably trong liquors are 
obiained, but of a colour too dark to meet the somewhat exacting 
requirements of the tanner and his customers, hoth of whom ara 
ready to sacrifice a good deal of real quality and cheapness to the 
appearance of boot soles which the first day's wear will irretriov- 
ably disfigure! The liquors, therefore, after settling and cooling to 
a temperature of about blood-heat are treated on precisely the 
same princinle as the cook uses to brighten her jellies, but in the 
place of white of egg. the cheaper substitute of dried blood or 
blood albumen is employed. This is dissolved in water and well 
mixed wtth the liqnor by revolving stirrers, and the temperatnre 
is then raised till the albnmen coagulates and carries down with 
it a good deal of the colour and suspended impurities, together 
with a certain portion of the tannin. The liqnor is now settled 
and the muddy portion filter-pressed; the clear infusion thus 
obtained isran to vacnum pans and concentrated at a low temper- 
ature to an oxtract of about the consistency of treacle, and 
containing about 25 to 30 per cent. of tanning matter. Another 
kindred industry is the manfacture of extracts from the wood of 
the Spanish chestnut, principally carried on in the south of 
France where this tree is abundant. The chestnut contains 
more tannin than oak wood, and the manufacture of the 
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extract is carried on ina similar manner. The product differs 
but little from oak wood in its tanning properties, and js so like it 
in appearance and chemical characteristics that it is frequently 
substitnted by unserapnlous dealers. 

So far F hava spoken only of tannins belonging more or less 
definitely to the nyrogallol groun. T must now mention some of 
the derivatives of catechol. Of indigenons European representa- 
tives of this class the barks of the larch and the spruce fir are 
the most important representatives, larch bark being used in 
Scotland for tanning sheep skins, while spruce bark is one of tha 
most important materials in eastern Germany and Austria, 
“uriously. sprace bark is not ased in Scotland, and larch bark but 
little on the Continent, while what becomes of the enormous 
quantities of spruce bark which must be produced in the Seandi- 
navian forests | have never been able to discover, Both barks 
take leather of a pale colour, and, for many purposes, of excellent 

ality. 

= Of much greater importance than the Enropean pine 
harks is that of the American hemlock spruce (Tsuga or Abies 
Canadensis) which is one of the principal tanning materials of 
North America, and which is used not only for the red hemlock sole 
leather, but either alone or in combination with other fans or with 
alum for a large proportion of the dressing leather which is export- 
edto Europe. Another tannin of the group in the form of extract 
under various names which is gradually finding its way into Eng- 
lish yards, is from the bark of varions trees of the mangrove family, 
and especially from Ceriops Candolleana which is very ubundant 
in the ewamny erecks of tropical Africa and the East Indies, 
Quebracho, the very hard and heavy wood of a tree from the 
Argentine, belongs to the same class of tannins; and canaigre, 
the tuberons root of a large dock, is also a catechol tannin, 
though different in many respects from those already noted, 
Tho various mimosas and acacias also belong to the catechol 


Up, 

sroTthe modern tanning process consists in eubmitting the hides 
or skins previously prepared by the methods of liming and bating 
which "have heen already described, to infusions of tanning 
materials, which are gradually increased in concentration as the 
process advances, and of which the strength is frequently main- 
tained in the Tater stages by layers of the ground tanning 
material dusted in between the leather, In earlier days, this 
dusting was the principal meuns of bringing the tanning matter 
in contact with the skins ; and much of the inerensed rapidit 

of modern processes is duo to the use of strong infusions whicl 

keep up a better supply of the tannin. The making of such 
strong liquors without swasteful expenditure of the material is 
therefore an} importan‘jbranch of the tanner’s art. Much of the 
suocess,of the operation depends on the suitable pulverisation of 
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the material in the first instance, The tannins are formed in 
cells with cellulose or woody walls through which, from their 
unerystallisable character, they diffuse very slowly, and it is 
therefore important that cell ‘should be as much broken up as 
possible in grinding and crushing, On the other band in dealing 
with large quantities, it is found that too finely powdered material, 
when it is wet. presses together into a mass so solid that the 
liquor will not percolate through it, and it is necessary that it 
should be sufficiently coarse, or in such a condition that this does 
not take place. The best way of accomplishing this is dependent 
on the nature of partienlar material. With woods it is found 
that shavings out traneversely to the grain, so as to divide the 
sap tubas into short lengths, are very sutisfactory ; barks are best 
ground in such a way as to rag them as completely as_possihla 
without the production of too much fine dust; while many 
fruits, such as myrobalans and valonia, are better crashed into 
flakes rather than actually ground. The extraction takes place 
in large vats or leaches, provided with a lntticed or perforated 
‘false bottom’ to allow of drainage ; and in the hest yards these 
are generally connected in series of 6-10 vats in such a way 
that the liquor from tbe bottom of the weakest and nearly- 
exhausted vat flows by gravitation on to the ton of the next 
stronger, forcing its liquor down through the false bottom and 
up a tube on to the top of the next and so on, This method 
greatly diminishes the labour of pumping and maker it possible 
to secure a much more constant and avatematic change of liquor, 
which is of great importance, since the dissolved tannin in the 
material will only diffuse ont into liquor weaker than itself, and 
no length of more sonking in liquors which are not sufficiently 
changed will accomplish satisfactory exhaustion. The use of 
heat is also of great service. Hot liquors not merely extract 
more rapidly, but bring portions of the tannin into’ solution 
which cannot be extracted in the cold. On the other hard, the 
colour of these “difficultly soluble tannins” is generally darker 
and redder than that of the more soluble part, so that in many 
cases it is a question of judgment how much tannin it is worth 
to sacrifice for the sake of improved colour. It has been shown 
by the work of Parker, myself, and others, that each tanning 
material has an optimum temperature of extraction at which more 
tannin can be removed than at any other, but this is sometimes 
too high for the best results in colour. Asa general rule, how- 
ever, considerably increased quantities of tannin ean be extract- 
ed by the use of heat, say up to 60°O, on the weaker and 
nearly-exhansted leaches without any commensurate injury 
to colour. 


